
Ittikcsmoreccvcntj thanmanj 
mothen cnn command to force 
spinach upon a tearful child ct 
careful menu planning is needed 
to make op the 12 mg of iron 
required diul> Lcich..eTinnR-and 
Flor, os an example found that 
chfldrens diets planned tocon- 
tain 5 and &5 nij? iron nctuiUy 
supplied onl> 3»i5 and 0.f) 
respcctivel> although the diet 
ras designed to p*^vide a hJrh 
iron intake and included cu^ 
foods as raisins carrots* jjraham 
bread prunes* lettuce, beef, and 
egg I 




PABLUM tastes good 
AND IS 566 % RICHER IN IRON 


PABLUIM IS a food that cliildrcn really like and take 
\nllingl\ Added to this -sartue, it supplies Incnm amounts 
of iron — more tlnn any other food of equal calonc ^alue! 
Tins unique ]ire-cookcd cereal contains 5GG% more iron 
linn fresh spinacJi mth an iron content of 1 G mg * (The 
U S Dept of Agriculture reports an eeen loner a^erage 
for spinach — 2 5 ing UTien included lu the diild s daily 
diet from the third month on, Pabluni is a a aluable prophy- 
hclic against nutrition d anemia Bcsieles the hemoglobin- 
butUhng element, iron, Pablum exinlnins copper and sul> 
nmounls of calcium, phoqiliorus, and ntarams 
‘ T H. B, tmd G xVbundant, too, m calorics, proteins, fat, 

and carbohjdrates 

coi^h-~l‘ahln,„ Rern,..^. CooAang 


Pnhlunt con»ttt9 of ic/n^- 
mral oatmrol^ comment 
trlieat rttthryo alfnlfa 

Irxtf and l*erf bone SitppUe^ 
ritamin» i it and O and 
calcium phfutpborun iron 
copprr and other cz^ential 
minerals^ 


■ PABLUMfl 


' f ! 



MEAD JOHNSON a CO , Evamv.ll,. i„ j USA® 

rvt -“T- j It I __j ...1 * - 


’Hang c*r> r»tt^rve^ — « 

f S A (Piore/trs In^hlantbt 

'»c^-v^rT» rtaprrtfg^tnr tl'clr rTtCbtgy 
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MEAD’S VIOSTEROL m ) economia\, efficient 

HALIBUT LIVER OIL 250 


T O HALIBUT liver oil tvJucIi con 
forms to standards m NeT\ and Non 
official Remedies and ^luch has been 
adjusted* to contam not less than 32,000 
vitamm A Umts (U STJX) per gram is 
added sufficient \nosterol (nctl^’nted er 
gosterol) of pircMOusly determined \nta 
mm D value to assure a Antamm D po- 
tency of not less than 250 D (or 3 333 
Steenbock units per gram) 

HIGHLY POTENT IN VITAMIN A 

Ten drops of Mead s Viosterol m Halibut 
Li\*er Oil £50 D offer appronmatelj 8 000 
U SR vitamm A umts 08 compared with 
7,700 U^JP vitamm A umts supplied by 
three teaspoonfuls of cod liver oil (stand 
ardised at 700 U S P ntanun A umts 
per gram) 

EQUAL IN VITAMIN D 
TO MEAD’S VIOSTEROL 

MouTi Vkwtcrol In Halibat Hver 03 250 D 
•ujjpGet the ame amount of riUniin D pr ea ent 
In hfead a Vkjtterol In 03 250 D the roost potent 
type of entiridcetic commerctolly amBable It may 
therefore be used for the aaroe coodibons end In 
the tame dotage as MeacTi Viorterol In 03 250 D 
from wbhh H diffen In that it also aopphcs 
geoeroua amounlt of vitnnun A 
niree ten^xwnfoh (the arerage daJy domge) 
of ttandardixed cod liver o3 containing 40 Sleeti- 
bock Titamin D tmlta x>er gram offer 4S0 muta. 
Ten drop# of Atead i Vkifterol m Halibut Liver 03 
250 D mpply 830 Steenbocl. vitamin D onlta. (50 
of these units are aapplled by the halibut Uvero3 ) 
From the above compansoo it may be seen that 
for both vitanuns A and D ten drops of thb 
product compare more than favorably with cod 
Uver o3 m dmage of three teaspoonfuls, a quantity 
about fifty times as much. 

This results in two practical advantages (1) In 
cases of fat Intolerance, obesity pregnaiKy and 
premature infants the small amount of fat m the 
avenge dose of Meed s Vnutexol In Halibut Liver 
on 250 D may be given without gastnc disturb- 
ance (2) in cases w h er e a mare-than-arenge 



doangc of ntamin D or/nnd vitamin A is indicnted, 
It is poss3>Ie to push the donge of this product 
wiUiout fat intolerance whereas more than four 
(ofi\*etcaspoonfulaofcodli\'cro3da3> are usually 
unpractioible. 

BIOLOGICALLY ASSAYED 

Tbo stanrlard of potency for Wtarams A and D In 
3feod a N'ioftcro! in llaEbut Liver 03 is rigidiy 
malntamed by constant bioaseiy Meod Johuion 
and Company arc fortunate m having a research 
labontorj with long experience m bwossaj's. Their 
bockgroond in this field extends to pioneer work 
with ccpil bver ofl oikI viosterol 

INDICATIONS 

VliAinin A Deficiencies For such acute 
deficiencies of idtamin A as xerophthalmia xerosis, 
and betjuralopia, hlead • \’k»tcrol m IIa]3mt 
LiittOO, when given in proper dosogc, b a specific. 

Suieo vitamm A has been held to be of value in 
maiotaifliQg the Integrity of the mucous mem- 
branes and hence to be a ufeguard against the In- 
vasioo of pathogenic bacteria. Mead s ^'klsterol 
in llalihut Liver 03 would seem to be indicated m 
casea in which it is desired to provxle an aid in 
boBding up g e aere d resistance to body Infecboo 
At Uie present time, ntamin A cannot be regarded 
as “theaati infective rjlnmin.” 

Vifamin D DeFlcIsnclcs Since vitamin D 
is capable of raising other the serum caldom or tbe 
•erum pbospboros, depending upon which is In low 
concentration. Mead i Viosterol in Halibut liver 
03 is indicated where such disturbances of mmeral 
metabobsm arise. 'Wbere a rapid-acting adof^ing 
ogent IB required and gastnc disturbances most 
be reduced to a minimum, it is unsurpaxsetL 
bleed s Moslerol in IToIIbut Ltver 03 may bo 
adnalrustered for all purposes in iduch bleed's 
Llostero] bos proved itseff valuable and bos the 
additional od vantage of offenng generous amounts 
of vi tamin A 


economical for vitamin Ai 

Mead’s Halibut Liver Oil 

(vHthont viofterol) 

economical for vitamin D: 

Mead’s Viosterol in Oil 

250 D 


MEAD JOHNSON & COMPANY, 


Evansville, Indiana 
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The “constitutional tendency 

in rickets m m m m Important 

because it explains why some infants 
develop normally and others cannot 
build the right kind of bones and teeth 
unless they are kept on a potent 
source of Vitamin D such as Viosterol! 


• " There is a definite consututional 
tcndenc)’ to rickets, quite apart from diet, 
h)gicnc and growth, say Drs Alfred F 
Hess and S N Blackberg (Am J Physiol 
102 8, Oct 1932) 

'Among mfants receiving the same diet 
and the same care, some detclop normally 
whereas others de^ clop moderate or e% en a 
marked degree of rickets 

For infants whose special susceptibility to 
rickets IS high, an extremely potent anti- 
rachitic maj be used routinely These in- 
fants often fail to recen e enough protection 
from milder measures Imperceptibly at first, 
noticeably after a few months, they develop 
disorders of bones and teeth which may 
become a lasting liability 

The ph)sician who has had wide expen- 
ence with rickets is often able to recognize 
this tendency' before the disease is fully de 
\ eloped Frequently he spares infants more 


serious forms of rickets by prescribing 
promptlj as potent a source of Vitamin D 
as IS available for use routinely — Fma/ero/ 
Oil 250 D 

This effective agent has many features to 
recommend it as a prophylactic for the bab)' 
constitutionally subject to rickets 

Rapid calcifying action— Thelargeamount 
of Vitamin D supplied by Viosterol brings 
about a prompt response in mineral meta- 
bolism This IS because of the high potenq' 
Viosterol supplies 250 times as much Vita 
min D as the standard cod liver oil defined 
by the Wisconsin Alumni Research Founda- 
tion 

Drop dosage— Viosterol in Oil 250 D is 
comcnient and easy to gne Babies readily 
tolerate the few drops needed to be effeanc 

Less expensive— Some other anti-rachitics 



WANUfACTueto 


ONOlP IICENSE FROM 


THE WISCONSIN AlUMNI RESEARCH FOUNDATION 
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Squibb Vk>tt*ro1 In Oil 
750 D— An ®irtr#m«ly po- 
tent and dependable 
lource of Vllomln D for 
the baby who rweds ipa 
clal protection roullnelyl 


as potent in Viumin D as Viosterol, supply 
aditional faaors as welL Therefore, they 
cost more to grve rouaaely Where ccon 
omy must be considered the phyiiaan will 
probably prefer to prescribe a source of 
Vitamin D alone— Viosterol m Oil 250 D' 

Squibb s fhe kind you will 
want to prescribe 

E R. Squibb &. Sons specially protect their 
Viosterol in Oil 250 D! By an exclusive 
method of preparation they keep the high 
vitamin concent from detenoraung They 
selca a purified vegetable od for the solu 
non. Th^ charge it with carbon dioxide 
and package it under anaerobic conditions 
to prevent detenoraaon m vitamin value. 
The preparanon reaches the physiaan os 
potent as when it was biologically tested 
This helps to ensure urufocm results Always 
have your patients ask for Sqatbh s' 



sap' IMD 

SQUiPB VtOSTOM. 
tn on 2S0 

intUni ErvtiimtUirf 

ptn r LJcvnU bM 
^ Alumni jWwct 

vM*! I to UM Smatat 
K N 1 




A.ND ACCIPTED BY THE COUNCIL ON PHABMACY AND CHEMUTRY A M A. 
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MELON’S FOOD 

IS A CARBOHYDRATE— 

and more 

It contains 58 9% maltose and 
20 7% dcxtnns 

It contains 10 3% protein, ex 
traaed from the wheat and 
barley which arc its chief in 
gredicnts 

^ It contains 3 9% ash 

It tends to promote normal 
SA bowel action 

^ MELLINS FOOD COMPANY 

||V 'Boston, Mass 

litcnrorr »nd Sample* of 
Melllo* Food Glidlf Sap> 

^kA plied"' to Pbj^Icliot Onljr 
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A rich source of vitamin -D* 


When fhe prcscnpaoo for infiuits of via Sudn tc^cs (tcfcmag to other tescuch) 
mm D in the form of cod liver oil, viosterol, tend to support the impression of the value 
or victmin D milk is discontinued isn t it of vitamin D as a food consneuent for the 

important that some other source of vita adoltWhen the vitamin is supplied in mod 

min D be made available? Foremost nutn crate tmonnta in conntaion with either a 

tionists agree that extra vitamin D is of val high caJaum low phosphorus rachitogcnic 

ue to adults also ration or a low calaum low phosphorus ra 

IfourstudiesandthoseofMts Mcllonby non calaum and phosphorus are constrved 
are as sound as we believe they are theywill to a remarkable degree. —Jottmal 9 / Amtn 
afford evidence that m temperate r^ons can Medical Ass9aaJi9n'M».y2'7 1933 
people of all ages should take some source As one of the necessary elements in build 
of vitamin D log and maintaining strong bonesandsound 

Ithasbecnourcxpenenccoverapenod teeth an extra, eajilyavailablesourceofvjta 
of many years that infants and childr^ suf min D should be v^uable. What duly food 
fcnng^maUckofvicamm Dhavc lowered sourtx fulfills these requirements better than 
rcsutancc against lofecuom This deaeased Bond Bread? 

resistance has been observed by the majonty BiblJogrtphyon request. Forfortherinfor 
of the outstanding pediatnaans m both the mation address Dr. J G Coffin Technical 
United States and Canada — Dr R V Me Director General Baking Company 420 
CoIImm Lcxmgton Avenue New York Qty 

*Bood Brad cootaini viumla D in the proportion of 9^ Steenbock units to each pound of brad. 


13tmd^Birea]6 

Also Bond Dokers Wheat Bread 
Arc both rich soorces of \ Kamln-D 
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Effective LAXATIVE 


Medication 


Sodium Glycocholate 34 9^ 

Sodium Taurocholate 34 9<’ 

Phenolphthalem 34 9^ 

Extract Cascara 34 9*^ 

Aloin 34 gr 


TABLETS 

OXIPHEN 


Oxiphen Tablets are particularly 
useful m habitual constipation be- 
cause they produce gentle, yet ef- 
fective laxative action throughout 
the intestinal tract, stimulating 
activity of both the secretory or- 
gans and the intestmal muscula- 
ture They may be used over ex- 
tended periods without losing their 



effect, and without an mcrease m 
dosage and, as normal function is 
re-established, the dosage may be 
gradually withdrawn without a 
return of the condition The for- 
mula contains no toxic drugs, and 
does not produce the “cathartic 
habit ” 


The Oxiphen formula combmes the hepatic stimulant and chologogue 
action of the bile salts (“the only reliable chologogue known" — Cushny) 
with the tonic laxative effect of cascara, the simple laxative action of 
phenolphthalem and the stimulant action of alom on the colon Kindly 
use the coupon for literature and clinical sample 

PITMAN-MOORE COMPANY 

Indianapolis 

hitman MOOEE COMPANY, Indianapolis (JP— 12-33) 

Xou may send me a sample of Oxiphen Tablets for clinical use 
MJ) 


Address 

City 


State 
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S M A The Only Anarachiac Breast Milk Adaptation 

SO SIMPLE 

thit even M« 

SO SIMPLE 

tbit Mr» _ 

much wonv ind trouble 

(IN ioubt you c»n Ripply mmea from yon pncrice.) 


*0*0 prepire it propcrlj 

twin ihtnk jou for iparing her 


ANYONE CAN FOLLOW 
THESE SIMPLE INSTRUCTIONS 



To ooch Orx owrtco 

of ADD boJMa 
S M. A. vAte 



Orv« fluid ounco 
► of S M- A. 
f*ody to food. 


This proportion remains unclunged As the infimt 
grows older you merely loaease the qujindty as 
with breast rallL (Sec csble below ) 


SUGGESTED FEEDINO TABLE 

, [TatalQuaattty No e< IQuaatltyper 
InTtat I 1b >4 Hour* Peedlnci Feedi^ 

I la OuiKvt In OuBCffs 


Total QuaatttT 
Ib 24 Hour* 
iB OuiKet 

• 

No of 
PeedMcs 

■‘1 to 24 

5 

. 5 to 7H 
' TUto to 

10 to 121 ^ 
12Hto IS 

2 teS 

3 to4 
4to5 

5 to 7 

5 to 7 
Sto7 

15 to 171,4 
i7Wto20 
to 2244 

5 to 7 

5 to 7 

5 to 7 


2 moDtlta 22Uto2S S to S S^toS 

2^nMnth» 25 toty^ 5 to 6 4 toSH 

3 moDtht 27Hto3Q S S^to e 

3H»ntha 30 to 32 Vk d OtoOH 

4 roewth* 32^ » 35 5 OHt»Y 

5 moDtb* 32Hto37H S O^toTH 

0 coenth* 

tolyw I 32Hto40 5 to 4 [eV^toIO 

0 to 7 Mo«„ At tfaU oce tt i« evtomfy to otld 
•oup* mod ve(*tabl» to tba d}«t 

CTportally tptajA^ 

* 'Th—e q uanthka refer te flttkl ouocq of S M A 
dHiited acconfinc to dlrectkm. 

Tl^CE SCHKOinJC 

7 feedlnct: 0 9 12 3 0 9 and eocv dorinc nlcfat. 


SfeedincitO 10 2 0 nid 10 oe later 
5 f eedluf i 0 9 12 3 and 0 or later 
NUMBER OF FEEDINOS IN 24 HOURS 
Tbe lumber of fee dlnce In 24 boon thoold UkrwW 
be tba MDM aa tboae aHowad l e eaB . fed In fa nt a; 
cencrally Rated not more than aeten and not leaa 
than five Howertr wben the Infant reacbea tbe 
an of 6 to 7 montha It! cartoenary to replace one 
Of tbe feedhtca wttb an 8 onnea ntaal of farina 
broth aonp 


SAVES PHYSICIAN’S 
TIME TOO 

S, M. A. 11 iimple to prescribe. The phyii 
dan h rdiered of eacoog deoil braoie 
he has only to inacase the arnttmt of S hi A 
(a* with breast mdk) when in hii judgment 
It becomes necemiy The tccompanving chart 
luggeso avenge amountj 

The pbyiioan 5 time is also nved because 
the chance* are good for excellent results nn 
der his slctUed lupcrruloo. 

S M A RESEMBLES 
BREAST MILK 

S. hL A. IS a food for infants — derived from 
rubercuhn tested cows imlk, the £tt of which 
is replaced by animal and vegetable fiu3 in 
eluding biologically tested cod liver oil with 
theaddiiioo ofmiUc sugar potaxsium chionde 
and laltr altogether forming au Mmtlrmchittc 
f»«ti When diluted according to directions. 
It u tsstviimlly ihmtJmrto human milk in per 
ceotages of protein, fiu carbohydrate* and 
ash, m chemical constants of the fat and in 
physidal properties, 

ETHICAL OF COURSE 

If babies were all alike it might not be 
quite SO necessary to have a physiaan plan 
and supcrviie fecdiogs. Howerer from the 
very bcguuung every package of S, hL A. has 
earned these iiutrucnons prominently on the 
label. Ust only aw »rder and under tupfT’ 
risitn •f a Uctnttd phyudaM He trill ghe 
you instruetimu.** 


S M A. CORPORATION 

CLEVELAND OHIO 

O 


S M A PRODUCES RESULTS - MORE SIMPLY, MORE QUICKLY 
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Anybody 

can put vegetables through 

a sieve BUT THERE’S 

MORE THAN THAT TO GERBER’S/ 



Ordinary commeraally canned 
vegetables, converted for infant 
feeding by straining, may be 
“strained vegetables — but they 
aren t Gerber s 

Gerber s vegetables are special 
in every sense Grown from 
selected seed in selected soil, 
watched while growing by Gerber field supervisors, 
picked at the exaa stage of ideal maturity, rushed 
aisp and fresh to the Gerber plant— Gerber s vege- 
tables are different to start with' 

And they are processed differently Scientific con- 
trol IS established by the Gerber research laboratory, 
saentificmethods prevent oxidation and reduce Joss of 
vitamin values That the resulting products are defi- 
mtely superior has been confirmed by feeding experi- 
ments at Michigan State College and Columbia Uni- 
versity, which indicate that Gerber s in minimum 
quantities are adequate for 
normal growth, whereas 
ordinary products have 
proved inadequate 

It IS distinctiy worth the 
physiaan s while to spea- 
fy Gerber s They remove 
one fartor of uncertainty in 
infrnt feeding 





SlrjiatJ Toma o« 

Bans 

Soup 

T,„, Spinich 

SirjmtJ Caal 
OZ* Cin5 


G^DER PRODUCTS COMPAI^Y Fremont Michigan JP 12 

(la Fine Foods of Cxnjtdti Ltd- Wiodjor Ont.) 

PUait stnd nt □ Rwrint of the tnicie The Nutritive Value of Strained Vegetables n 

Infant Feeding 

D Sample can of Gerber s Strained Cereal 

._AJdrtst 


Static 
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Why CARITOL? 

1 For ages, man has eaten certain palatable {ruits, vegetables 
and dairy products to satisfy hie hunger 

2 His body reqxilremcnta for vitamin A were thus un 
consciously satisfied in greater or less degree. 

3 The substance responsible for this vitamin A activity 
has recently been shown to be carotene, a yellow organic 
pigment [CioHco] called Primary Vitamin A by 
Sherman & Smith in 1930 

4 The prevalence of latent vitamin A deficiency diseases 
suggests to numerous investi^tors that modem diets do 
not contain enough carotene to fully satisfy the require- 
ments of many mdivlduals. 

5 The fact that carotene is normally present in various 
parts of the body such as the spleen blood, lymph, 
breast milk corpus luteum, placenta ovanes, suprarenal 
glands and bone marrow would seem to indicate that 
in addition to its activity as a vitamin, carotene Itself 
meets other body requirements besides its conversion 
into the colorless product by the liver 

6 If this deficiency is to be made up what is more natural 
than to supply the same palatable substance, carotene, 
derived from vegetables, in concentrated form? 

7 This is now possible, A highly potent solution contain 
ing 03 % carotene [Primary Vitamin A] in oil is oSered to 
physicians as Smaco Caritol, available at most pbarmaciea. 


8 Caritol literature may be obtained from S M. A- Corpo- 
ration, Cleveland, Ohio. 





10 


THE JOURNAL OF PEDIATRICS 



neto pounng gpotit 
converts the KARO can into 
a practical iy rup pitcher tcith 
protective cap 


NEW... 


for convenience ... for 
accurnte measurement •• •for greater 
hygienic protection of KARO babies 

I N KEEPING with the progressive policy of tbe makers of Karo 
S yrup, this nevi Kabo pouring spout has been devised (1) to fur- 
ther safeguard the purity of Karo Syrup, (2) to make the measuring 
of Karo more accurate and comenienl, (3) to provide insurance 
against contamination, 

lour patieuts ivill be glad to know about this new feature Despite 
the costliness of the new spout, the price of Karo remains the same. 

The Karo pounng spout may be obtained ivithout cost by ad- 
dressing the manufacturer 

Icar after year Karo enjoys greater acceptance by the medical 
profession Its value as a practical carbohydrate m tbe modification 
of milk for infant feeding is now universally recognired 

FREE TO PHTSICIANS 
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ecauAe 

theij contaui tke PQ LOTQ B LE 
FRUIT nnDVEGETRBLE FORITI of VITQIlim fl 




CARITOL, for A, alone — 

Oincol IS a 0 5^ solutioo 
sof Girowne (C^,,) the 
ppilfltnble £ruic tnd vege 
table focm of vitanun A, 
and therefore represents the 
form In wluch most vicamin A is oatur 
ally consumed by the human body 

Helps Build Resistance 

and Promotes Growth 

Cantol, by virtue of its vitamin A acn 
vicy promotes growth and^ as indicated 
by experimental studies may be an aid 
toward the establishment of resistance of 
the body to infections In general It 
may be presenbed alone or with 
other vitamin products There is 
no fishy caste or bad after taste. The 
cost IS reasonable coo Gmtol is 
avajlablc in 13 cc and 50 c c 
dropper top bottles and in capsules 
packed 25 and 50 to the box 

Prtscrtb* these naturally palatable ’vitamsn products — they cost no more. 

Ttjte the carotene produca jout»cl£ Write for Munple*. We also offer Smsco Cad 
Uper Ollfartified tvitb carettme and vitamin D for those pfapioans who prefer to pre- 
scribe cod llyer oiL It is three times ts potent In hath ntamins A and D Therefore one 
teaspoon is eqaiTiIcnt to three teaspoons of good grade cod liver oIL Improved flavor 
and minimnm cost to podenc. For vitamin D alone (for the prevention or cure of ridccts) 
we offer Smace Vrfamim D a highly potent cactrta of the antirachitic pnnaple of cod 
liver oil prepaired by methods (Zucker process) developed at Columbia University Ten 
drop* eqnivalent in vitamin D potency to three teaspoons of good grade cod liver ofl. 



CARITOL-with-Vitomin D 

Ontol With Vitamin D u 
N the most palatable combin 
Jadon of vitamins A and D 
‘ on the market because it 
_ contains the ftuit and vege 
table form of vicamm A, carotene, and 
a tasteless vitamin D prepared for thcra 
pcuac use by methods (Zucker process) 
developed at Columbia University It is 
natumily palatable, not amfigally ^vored. 

For A and D, togeEhor 

in Palatable Form 

Cantol With Vicamm D is therefore 
cspcaally recommended for patients 
who need both vitamins A and D 
but object to the fishy taste of fish 
Irver oils and their concentrates 

There is no fishy taste or bad after 
taste, and the cost is reasonable. 
Available at presoiption pharmacies 
m 5 cc. and 50 cc dropper top 
bottles and in 23 capsule boxes 


S M A, CORPORATION SSt CLE VE LA N D, OH I O 
"World’ s J^argest Producer of Carotene^’’ 
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Do Youthful 
Patients Think 
You’re a / ^ 

. “Good Egg?’* J 


D oesn’t it give 

you a “kick” to be 


more than just “doctor” to 
those young patients who are supposed to 
put physicians and the Spanish Inquisition 
in the same classification? 

And aren’t they a lot easier to treat suc- 
cessfully when they consider you a “regular 
fellow”? 

Many physicians tell us that Ralston 
Wheat Cereal contributes materially in bufld- 
ing up this “regular fellow” attitude on the 
part of children — espeaallyin 
cases of anorexia For Ralston, 
with Its extra vitamm B, not only 
promotes normal appetites, but jmEB 
teally tastes dehaous Naturally 
those chfld patients are glad to 108 : iJ 
thmk you’% e hunted high and low 
for their special benefit to find I flnW 
something thaps not only good MKaS^ 
for them but good to eat, too 


Whole Wheat 
Value — Double 
Rich tn Vttamtn B 

Ralston Wheat Cereal is made of whole wheat 
(with only the coarser bran layer removed) 
Naturally nch m vitamm B — ^Ralston has 
been made double-nch by the addition of an 
extra quantity of wheat hearts Ralston, with 
Its abundance of the highly nutritious body- 
buildmg elements, contains more vitamm B 
thnn any other cereal for growing children, 
A Research Report on the new “double- 
nch” Ralston Wheat Cereal— and samples 
for testmg — will be sent to you 
JlSfcjJ FREE Use the coupon 


Raistom PoHiNA Company, Dcp^ I, 
150 ChecJccrlward S<iuftrc, St, Lcnan, Mo, 


P2ea« tend roe copy of yo" 
eport on the new Ralston Whett Cerctl 
id samples for testing 


|v| Nimc 


Address 

77as eff^ lunixed tc rtsidtnis of th* U S 
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WHY IS ALERDEX PROTEIN-FREE? 


• Since certain protdns are frequently the cause of ccrcmas and other forms of 
allergy it is desirable to ehminate these oSfendmg protems from the infant diet 
Cereal proteins are frequently present as contaminants in some milk modlfiera 
The routine use of a protein free carbohydrate in all milk modiiicatioiis should 
help to diminish the madence of these troublesome ccxemas Alerdex is a protein 
free carbirfiydrate developed by our Research Division to meet this need and 
the demand for it is steadily Increasing 

A modest announcement of Alerdcx a year ago found physicians ready and 
anxious for such a product There is now a definite trend to use Alcrdcx routinely 
m all milk formulas 

Of course Alerdex should always be used as the carbohydrate addition with 
Smaco Hypo-Allergic Milks with the eseurance that ectemat due to cereal 
protein sentidsation will not be aggravated 


CHARACTCmSTtCS OF ALERDEX 

I irfwnl wh«a mot 

to*ly aa« to abeenc» of offtndtec proulii. 

2. U*«jgT*t*nl{»muW«b*c«B»« Al»rd«xho 
s»m* ealoflc T«io^ «Dd p«rc«otft^ of 
mitlton aod daxtttes. 

^ oo ajpotttn to ah 

h h non-b yf joscojric 

A r— Jtty to warm w«t«t or mfllc 


5 Sn»w 1 

6 


fr*a Howlnf powd*r 
initv*— [a »plt* of •xtra 
Ins nndar l*cbakal cootrol, 


O ua. O it> n. >Wi«. t 


APPROXIMATE ANALYSIS OF ALERDEX 

ia MMSIlaDx « ndiitDr* afappfftaJpaitly 
aQ«al parta *fmaH«*« aadOaxtriat b) prmat*< 
br « arw ihamaUrscpsiroltH {rroom oftb ro 
bydrolfd ofnoa c«mU atarah.*a a natdt 
«f wblcli It aoQuIaa d« protela aeowmlaaot 
Molatti a 3* 

Aab tS 

«tr «t) 0^ 

Mr^ eiy»a<lpr«a*la (N r64S) OW 

Sedoefaf nr ^ ** AalCiM* MIO 

OaxtHne^ far dlSrrcere) 4&4 

Lava) I ablfapooAa pn aimca 4 

OaWH • pa larcl t Maapoon X7)£ 

Calcrln pat o«t»a Ilf 

^ PraacHL* AlanJav tfk yaairawn prccUot 
m Ttn aaapltt acid IHatatota aJmalr attaah 
^ tWa parartapti to row JettrrhnS • pfx 
Ir aertpUaa Maak. aM A Corp«r*Uaa 4iM 

■« ^mpaat Atasaa Oa/aUaS Ottla Sd*m 


»iirsc»iii ALERDEX the PROTEIN-FREE MAiTdyt mib tticTiiiN-i 
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CURD TENSION I 

■ - AND INFANT FEEDING - ■ 


ITS • EFFECT • UPON • THE • ASSIMILATION • OF 


BREAST SIMtLAC POWDERED COW S 
MILK MILK MILK 



> nja S— SlmlLc 

^”**> 1 : of <li« rtlitiTt riio ef 
”T* SlmU.e Tom 

b-ii cVi/i 


FATS 


'^'T^AT has a calonc value more than tivice that 
r of either carhohydrates or protein and serves 
very well to make up the necessary energy or cal- 
oric reqpurement. Tivo of the important vitamins, 
‘A’ and ‘D’, are associated ivuth the fat of milk 
and when the diet is low in milk fat these vitaminB 
must he supphed in some other form ” * 

“When milk curdles in the infant’s stomach it 
entangles a large proportion of the milk fat in its 
meshes and only such fat as hes near the surface 
of the curd can he reached hy the digestive jmces 
The amount of fat in the curd depends upon the 
amount of fat m the milk.”’ 


The soft, fine curds of SiMiLAC, which register zero 
on the tensiometer, expose a greater surface area 
for the digestion of the fat than do the large, 
tough curds of fresh cow’s milk 


The finer the curd the greater the surface 
area The greater the surface area the 
more exposed are the fats, carbohydrates, 
protems and salts to the digestive enzymes 
Result a more complete utilization of 
the food elements 


'Marriott Infant Nutrition, pg 49 

’ Talbot Morse and Talbot, Diseases of Nutrition and In 
fant feeding, pg 48 


Samples and literature 
toill be sent on receipt of 
your prescription blonk. 


SIMILAO-^Msdc froxn frcih iklm mlUi 
(catcln XBCKliBed) with added lactoie lallf 
milk fat and recetable and cod IWer oU» 
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I CURD TENi§ION I 

■ - AND INFANT FEEDING - ■ 


EFFECT UPON THE ASSIMILATION 

CARBOHYDRATES 



T he cnrdt of milk contain only ■ tmall amount of 
carbohydrates, infficieot, howerer, to bo a disturbing 
factor in infant feeding. 

**A large part of the digestion and absorption of the carbo* 
hydrates takes place In the upper part of the cmsQ mles* 
tines.” 

**TLe dlsaccbarldes, maltose, sqcrose and lactose, ore con- 
verted Into monosaccharides through the action of enzymes 
secreted Ljr the small intestine and «r© nbior^d in the 
form of monosaccharides. 

‘‘When absorption is Impaired, some sugar may reach the 
large intestine and here he attacked by the bacteria preaent, 
Sagar itself rarely appears in the stool, it being decomposed 
to form acids and gases.”" 

The large, tough cords of cow s milk are more slowly dis- 
integrated and tbns more slowly release the encased carb^ 
byd^es than the soft, floccnlent cnrils of SiMiLAC. 



DIETETIC LABORATORIES. INC., • ^ I. 
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V Xo safeguard 
P the growing 

^ child against 

7 RICKETS 

R tcxETH is itlll oaeof tlie most common outn 
■ liomJ diwuiei among di3dren— one of tUe 
most famOuiT resnlti of a lack of MUniln D 
ID the diet. ' 

CocotnalU taken n^ularly uutcnd of pUtn mHl. helps to 
protect the growing child from nckets foe Cocomalt Is e 
ricli Ktunrc of MUmln D (Also a ncli source of food*cmldtim 
and food phospbonu ) Oscomalt contain* not less than SO 
Steenbodc (300 ADMA) units of Vitamin D per oanc*^— 
the amount used to make one drink. 

Eicr> cup or glass of Cocomalt, properly prepared is 
cqui\*alcnt in Vjlamm D content to rwi lets iJuin mir-Aa// 
a /fotpoon/ul ^ food ecd-firer oi7 TTie N-alue of this extra 
^^ta]lun D m the chBd i everT*da> diet Is apparat. (Coco> 
malt is licensed bj the WUcendn Umremty Alumni 
Ileaearch Foundation.) 

\oungsteni adore Cocomalt — it s a chocolate 6a\*or treat 
to them. They drink far more than they would of milk 
alone. And Cocomalt— prepared according to the lunple 
label direcUons — adda 70% more caloric value to milk, 
locreasingitMpfotoin coaleot i3%, its carbohydrate con lent 
!&!%, iu DUDcral content (calaum and phosphorus) 48%. 

Cocomalt cornea in powdeeform, easy to rmv with milk — 
nor or COLD InHandl 

lb cons, at grocery and drug wBCBiB 

*tores.Oriiid-Ib cons for ho*- 
piUlu*e,otofpeaalprice. \ 


FREE TO DOCTORS 

VTe wiD bo glad to send yon a \ 
trial sise con of Cocomalt 
without charge. Just mail the 
coupon. 

CocomaUi •corpUd br Um Cocuillm oa Foods 
f th« Anrrfau Urdtal AworisUon—JTiir tmt 
fMraBUootll valne u « food. 
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The sewing ^^ircle sage 

can't take your place! 



^AThen you prescribe Evaporated Milk 
for infant feeding, the mother needs your 
advice to guide her choice of brand and 
quality Lacking your guidance, the may 
make her eelcctlan of milk upwn the advice 
of a tewing cirde lage. 


You know what ttandardi of quality you 
detire in the Evaporated Milk you pretenbe. 
But the kind lady in the tewing drde may 
not know what your itandardt are, and the 
may not recommend the brand you had 
m mini 

The pbysjdan will find that all of the 
Evaporated Milka produced by The Borden 
Company meet hla requirement* a* to qual 
ity purity and frethnei*. Careful telection 
of raw milk and rigid tafeguardt thrtmghout 
the pfoceiB of manufacture guarantee the 
quahty of every Borden brand Borden * 


Evaporated M31k Pearl Maricopa 
Oregon St, Charlc* Silver Cow 
AH these Borden brands are accepted by the 
American Medical Association Committee 
on Foods 

Write for compact, simple Infant feeding 
formulary and laentific IjterHturc. Addras 
The Borden Company Dept 558 350 
Madison Avenue, New York N Y 



Tbe BontcD Coapur mJ t&a first to sab- 
snlt ev«par»l*d mOk to c ^yt a nce bj tfar 
CosBOtittev oa Foods of tbe Am«ricxa Mtd 
leal Assodatloo, Borden was tb* first 
es e p o TB t e d ndUc to recelTc tha ie«t of 
ac ce p ts ac e of tbls Committee. 


EVAPORATED 


MILK 
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■DRyco ‘ToLicy AND G^^EDICAL StHICS 

An Open Letter to the Medical Profession 

many years we have been telling the story of Dryco, and later 
C/ that of Irradiated Dryco, to the medical profession Physicians 
have shown a gratifying interest m its scientific background and its 
practical success 

RRADIATED Dryco has always been advertised and marketed under 
/ a stnctly ethical policy We have not considered it either necessary or 


becoming to stress this fact in medical journal advertising, since it has 


always been maintained and could be attested to at any time or place 


C / IE HAVE solicited your consideration of Dryco as an outstanding 
Vj^food for babies, not because we do not advertise to the laity but 
because Dryco is a valuable help m feeding infants who have for 
one reason or another been deprived of breast milk — the oldest and best 
of all baby foods 

(TJ f. ^E ASK your consideration of Dryco because of its years of suc- 
CJ^cessful clinical history and its constant saentific progress — not 
merely because we confine our advertising exclusively to the med- 
ical profession We believe physiaans place a higher value upon the use- 
fulness and dependability of a product than upon any advertising policy 

ry^HE REFORE, we base and have always based ow medical ^ouittal 
advoUsmg cm scientific facts and clinical findings on Irradiated Dryco 
as a jood foi infants 


The DRY MILK COMPANY, INC. 

205 EAST 42nd STREET, DEPT J P NEW YORK, N Y 
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VALENTINE'S MEAT-JUICE 

In GnAtric Irritation and other diAturbanees of tho digectiTe 
system. 

In Pnenmonla^ Inflaenaa and other Treating dloeoMe. 

In Prolonged Labor, before and after abdcrz^al operationi. 
When other treatments fail, Valentino’s Meat Juice will 
stimnlate the dorr of gastne juices and act os a Tnlaable 
aid. Contain* \ itomln 
In coHJtant u»e 4n UospUslj and PHtmte 
Practice ond eitJorecd by eminest Ifedicat 
Men throuphout th* world for over aistp veare 

LIVER EXTRACT 
E.19 VALENTINE 


Advantages ofLtvtr Extrad £-29 Valentint 8 tmnees net 
Contains the water solable consdtnenta of liver in eon 
eentrated form (eoagnlable proteins removed) 

E 29 is a simple aqueous extract of liver made without 
the use of alcohol and contains the Cofan Minot principle 
for Pomidous anemia as well as t^ Wfaipplo fraetion 
for Becondarj anemia 

EffeetiTe in secoadaiy anemia in conjimetlan with iron. 

Uniformly potent 

Contains Vitamin B “complex.** 

Economical form of Liver therapy for both primary and 
secondary anemb. 

No** Also jyttk Iron, Same Sir* and Price 

VALENTINE’S MEAT-JUICE COMPANY - 



Richmond, Virginia 


Balyeat’s NEW BOOKS 


Wheat, Egg or Milk- 
Free Diets 

With Recipes and Food Lists 

Dr RAT H HALYBAT M D 
WT.^m n 3C. RCSTEX MO) dr , 

BAIiPn DOR^BN MJD 
of Balyeat Hsr Twer and Asthma CllnJc , 
Okli^oma OUa | 


ajthma bay fever mJrralne, urtJaarla and 
certain typea of ecMtna and raatro-lnte#- 
Unal symptoms. Bpedfle food sensItlsaUon 
In relation to verUso, cpnepsy, arthritis, 
pruritus and bladder Irritation Is also dls- 
oossod. Methods of tastlnx for protein 
sensitisation ar* described 


MIGRAINE 

Diagnosis and Treatment 

Dy RAT U BALTRAT MJ> 

Assoc. Prof Medldne and Lecturer 
On msenses Ihie to Allergy University of 
Oklahoma. 

This book covers the definition of Tnfaraine 
and hlatorio consideration the hereditary 
factor Incidence eUolocy symptomatol 
OCT pathology laboratory data and pro* 
nosXs treatment of nonaJlaiTio and aDerrle 
migraine the localization ohd speolflcity of 
ecUular aensiUzation clinical reoords in 
Proven casea of alleroic headache IDastrat 
hir methods of dlssnosls of mlfralna from 
other aHetTlo headache, and treatment. 


LIPPINCOTT COMPANY 


PHILADELPBIA Since IVM 
Kast WashlnotoQ Buoara 


Ploate tend me Name. 

□ Wheat, Egg or Milk 

Free DIETS _ |2J0 

□ MIGRAINE _ $3.00 Town. 


MONTRRAL Since 18*7 
Oeafedermtlen Did* 


State 

(Jour Podlatrica) 
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^ For Lassies and Laddies 
^ Under a Dozen Years , . ♦ 

^ Your “Junior” patients wiJI be delighted to know that they can obtain the Dr 
^ Butler Junior Model Toothbrush It is just the brush for lassies and laddies under 
a dozen years It pleases their vanity, it increases their interest in mouth hygiene, 
^ but greatest of all, it enables them to do a better job of their toothbrushuig And 
^ that is the thmg in which you are interested 

V ^ As a pediatncian, your office is planned according to scale — child chairs, special 
^ — instruments, etc , — why not carry out the complete scheme by prescnbing Dr Butler 

- Junior Model Toothbrushes’ 


THE DR. BUTLER TOOTHBRUSH 


TWO STYLES— SINGLE ROW AND JUNIOR MODEL 


1 A “SINGLE ROW” brush that is m- 
dispensable wherever apphances are be- 
mg worn This brush will enable the 
patient to reach all those “hard-to-get- 
at” places lurkmg behind arch bars and 
bands 


2 THE JUNIOR MODEL (Two Row) 
Toothbrush This brush is designed 
for the child of twelve years or under 
who IS not wearing apphances It 
comes in three different bnstles, and 
IS ideal for the Jumor mouth 


As a leadmg pediatrician you will naturally 
recognize the worth of both of these brushes 





free 



brushes and have some 
them out— at 

® to mp coupon on I 
.nmpic Of each FREE ’ 

John O Butltr, D D i 



Send Coupon Noxv 

iaBaU»HaaaBMKKH»IIIKKKH0BI»»iaB 

P 12.^ 

JOH^ o niTI/ER CO 
7S10 Coflace Groie Aie 
Chlcn/xo III 

Please send me sample brush ns Indicated 

□ Junior Model 

□ Single Ron- Model 


CIU — 
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Synopsis of 
Baby Shoe 
Research 

Under thib title the Department 
of Medical Co-operation of Mrs 
Day’s Ideal Baby Shoe Company has 
collected the results of its own ex- 
tensive studies of this important sub- 
ject Included^ also, is other material 
not readily atatlable elsewhere, all 
arranged m convement form for 
ready reference 

This Portfoho is offered to the 
profession to aid in the efforts to pro- 
mote foot health and to prevent im- 
proper foot development 

As a result of its research, super- 
vised by orthopedic spenahsts, this 
company developed certain funda- 
mental pnnaples of design and con- 
struction which are followed in the 
making of Ideal Baby Shoes All arc 
fully described in the Portfoho which 
will be sent to any member of the 
profession who requests it on letter- 
head or prescription blank Address 

Department of Xledical Cooperation 

MRS DAY’S Ideal baby Shoe 
COMPANY 
DANVERS MASS. 


THE Importance 
of Vitamins 

IN THE DIETARY 

Thi IntTcating retogniuon of the Importance 
of Mtammi in tbe dietary together Tvith dU 
cotcnts of hitherto unVnowB furtctione of thcte 
ro>^teTloul fcx>d coropoocnt* has focused undue 
attention upon apcdoc vitamins ind less upon 
others of equal importance It is but natural 
that those sponsoring a product haring i high 
potency of any single vitamin should ttreis the 
>alue of that one above nil others. 

But medical research has demonstrated that 
it IS becoming increasingly diSlcuIt to separate 
definitcK tha functions of one vitamin from 
those of another For eaample Investigation 
appears to ibovt that vitamin D associated 
with calcium and phosphomi tends to prevent 
dental canes. It also appears that vitamin C 
is incewlsc of s'alue in the prevention of tooth 
decav It bat been shown that an qxcest of 
vitamin D increases the tendency to infection 
unless the ingestion of vitamin A is correspond 
tngiy Increased Research has indicated that 
not only -niaruln A W also ritamlns B and 
G arc growth promoting. In a word iht f>-m 
pathetic unity of action of vitamins must have 
tbe pbvsldao s cartful consideration 

Further it has been shown that there exists 
a definite balance between vitamlni by gteatly 
locreasiog vitamlDs A and D tn diets, an other 
wise adequate amoont of ntamin B is made 
inadequate — leading to death of animals. Care 
should be taken not to orerdose with cod liver 
oil or viostcrol ontesi, at the same time an In 
creasing quantity of vitamin B and G are also 
odded to the diet Aj a result of new ioforma 
uon, there U a growing tendency on the part 
of the medical profe»ilon to advocate the ad 
inlnittratlon of vitamins In group form. 

Maltlnc With Cod Liver Oil provides a gen 
erous amount of four vitamins — A B D and 
G in one palatable nutritive combination 709^ 
IS Maldne, a concentrated extract of the nour 
Ishiog elemtntB of malted barley wheat and 
oats— rich sources of vitamins B and G 30% 
IS pure, votamm-teited cod liver oil— of high 
potency in Yitamlns A and D Taken with 
orange, or tomato juice vitamin C is added 
Maltlne With Cod Liver Oil is biologically 
ftandacdized and guaranteed to contain v itamlns 
A, B D and G Biological and vitamin report 
oo request. The Maltme Company Established 
1875 30 Vesey Street, New \orlc N 't 

Tbis Trade-mark Ideirtdflca the Only Geimliio 

Maltine 

am u a. rAv orr 

WITH COD 
LIVER OIL 

Introdtuiwd in 1S76 
Hre otb« Itsltlae sdrertl anwot on Back Cove 



ITembfr KBA 
We do ear pari 
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\/0 ^ 

IM Shot-Gun^^ 

^ Infant 

Formula \ \/ 1 Food? 

Every baby is a special baby, baby’s digestive ability as 
Every baby is, therefore, an well as its most urgent needs 
individual feeding problem is the best assurance of suc- 
which your own cess in infant feed- 

prescription alone ing. KLIM is a safe, 

can solve. Your own pure, uniform milk, 

formula— based on easily digested and 

the condition of the assimilated and 

infant — one that readily adaptable to 

takes into consideration the your prescriptions. 



AUTHORITY Ai the doctor wyi ibe malti imposiible to vary tbe amount of a single m 

plication of complicated foods through the in gr^ient without varying the amount of all the 

tcrcstM which push them for commercial reawns other contained ingr^ienls by the u e of either 

It out of proportion to their \aluc For the dilution or concentration Scientific medication 

general practitioner to adapt the formula to with shot gun * prescnptions is no more iro 

abnormal conditions from a printed card it potsible than inentific feeding with shot gun 

difficult Since the compound it fired it is propneUiy infant foods 

(Djl, Hznxt E Iw»h ditcutiion of Dennett i paper T^e Ttackxni 
of Infant Feedmi Arth Pidiat Vol VLITII No 4 April 1931 ) 


PRESCRIBE 

SAFE, PURE WHOLE MILK IN POWDERED FORM 



^OMp 


‘^ftviples and literature on request 

Dept. KM106, 205 East 42nd St., New York, N.Y. 
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jMLothera are alarmed when the ® 

child atopi eating and falls to gain weight. Chlldre 

They may know it Ian t wUe to 'baby' or oi 

icold But they would rather risk ipoUing regularly 
the child than to endanger her health. often be i 

Often a word from the physician helps 
solve the problem- The physician may meals or 
discover that the child s trying behavior doualy fl. 
has resulted directly from a period when 
her diet supplied very little of the factor when the 
essential for good appetite— Kitamin B 

All children need this factor Their ap~ ^ tmvost 
petite is almost sure to be affected when ^ 

j L ji f D«Ktro-VlU 
they do not get enough. And the diet ot 

many children consists largely of refined f r Uw n«w: 

cereals milk and foods which are not 

especially rich in Vitamin B but contains >5^ 

Squibb Chocolate^ 

VlTAVOSE ^ 

j4 cUuJtjoi oLtcf todjowcmtaai 


ckiU to eat 

Loss of appetite, unJer-weiglit may 
often I>e overcome by gl-ring dill 
Jren a July addition of 'Vitamin !B 


few fresh fruits and vegetables which are 
good sources of the vitamin. 

Many physicians recommend adding a 
spec/af source of Vitamin B to the diet of 
children who fail to get enough— Squibb s 
Chocolate favored Vitavoaet 
It increases by many times the Vitamin 
B value of milk. Three heaping teaspoon 
full added to a glut of milk raise the Vita 
min B content to that of a whole qnart 
Children whose appetite picks up as a 
result of drinking Chocolate Vitavose 
regularly also put on weighL Gains may 
often be noted in a few weeks 

Have mothers give this drink with 
meals or after school every day It is deli 
cioualy flavored Children like to drink it. 

For better appetite and Increased weight 
when the child s diet contains insufficient 
Vitamin B— iSqojbb s Chocolate flavored 
Vitavose! 

f 8ass«*t Sqofbb ■ rtsul^r Vltarou or 

D«xtro-V1UToat MlUc-modlfien for babloi vfae 
BMil axtrm VlUmla B Prncribt D«xtro>Vitavoa 
r r tb« oawly bom, VttiTOM for eldar bablai. 




Chocolatt flarorad Vita 
tom la a bland of aocroaa, 
*0% Vharoaa (malttd 
wbaat STtm extract) co 
coa abhn mlUc I ctoia, 
VfliTorad with Tiallla 
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When the Mothers 
of America 

write to M.ectd Johnson and Company 

for free medical advice 

on how to feed their babies — 

Do WE give It to them hy trying 

to sell a few cans of Dexm-Maltose? 



We receive thousands of letters 
from mothers. 



We do not Instead, for years, we have 

been quietly rendering a service by con- 
tacting these women and their babies 
with the physician — thousands of them 
every year How we do this, is illus- 
trated and described in a new 6-page 
folder * When the mothers of America 
feed their babies by lay advice, the con- 
trol of your pediatric cases passes out 
of your hands. Doctor Our interest 
in this important phase of medical 

economics springs, not from any 
motives of altruism, philanthropy or 
paternalism, but rather from a spirit 
of enlightened self-interest and co- 
operation, because Mead’s Vios- 
terol, Dextri-Maltose and other in- 
fant diet materials are advertised 
only to you, never to the public 


Noii-adays, the public is plagued with 
a vast amount of gratuitous, meddle 
some, medical advice. 



pother’s information about De^tri 
f^ltose* and how to use it, comes from 
4*?*’ physician This also applies to 
Mead » VlosteroIandaZiMeadProducts. 


■*Please send for this ■ 


#T‘A'Pk ■ 

» Evansville, Ind., USA. Specialists in Infant Diet Materials 




of Mead Jphnson products to cooperate la preveotfasrthelrrcacblarH»*“^®^^^^ persemt 



The Journal of Pediatrics 


Yoh in 


DEOEJrDEB 1933 
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Original Communications 


THE TREATMENT OF CHOREA BV INDUCED FEVER 
Lucv PoBTEH Sutton, ME, 

JtND 

Katiiebin’e G Dodge, M D 
New York, N Y 

S INCE October 1930, mail of the coMr* of chorea admitted to tlie 
Children’s Medical Scmcc of Bcllctue Hospital hnio been treated 
iiith fever prodiiecd bi the intmienoos injection of tj’phoid pamtj-phoid 
vnccine Wo report in this paper on the rcsnlts obtained in ICO cases 
and offer a comparison m 100 cases cared for on the same service pnor 
to 1930 A prclimmarj report on tho first 24 cases so treated was pub- 
lished in 1931 ’ 

The volume of literatiiro written about chorea is tremeudoas and is 
evidence of tho lack of knowledge other than clmical about tho disease 
Neither the pathology nor the bacteriology is definitely established. The 
goieml opinion is that chorea is on encephalitis iniohing the basal 
ganglia and tlmt it is duo to tho same toxic agent as that vhich causes 
rheumatic fcicr The number of different trcatmenls used for chorea 
makes a long bst M ith certain exceptions none have appreciably short 
cned tho course of tho disease 

In 1923 Tibor von Kem* roported three children with chorea to whom 
he gaio intramnscular injections of milk at three to five-day intervals 
Ho felt that tho course of tho attacks hsd been shortened to three or four 
weeks’ duration but did not attribute the results to the fever produced 
Several other reports occur in the German literature on this method of 
treatment In 1927 I Somogn’ published m an Hungarian periodical 
the results obtained in 30 cases. He felt that the coarse of the attacks 
was shortened to from three to five weeks He gave tho injections in the 
clinic and allowed tho patients to go homo to have tho reaction The 
authors who reported on the use of milk injeetiona disenssed the meehn 

?Yom tlie r>epnrtJ7ient of Pediatric* Toric XTnfrmJtx nnd the Ohllclmt* 

MMicai Serv’lce ol Hospital 

Thl* wort Ji** been done with the help of • ffrant from tho JewOah 3tacr Jn, 
FoumljtUan. 
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When the Mothers 
of America ^ 



write to Mead Johnson and Company 

for free medical advice 

on how to feed their hahies — 

Do WE give It to them by trying 
to sell a few cans of Dextn-Maltose? 


Wfi receive thousands of letters 
from mothers. 



We do not Instead, for years, we have 

been quietly rendering a service by con- 
tacting these women and their babies 
with the physician — thousands of them 
every year How we do this, is illus- 
trated and described in a new 6-page 
folder * When the mothers of America 
feed their babies by lay advice, the con- 
trol of your pediatric cases passes out 
of your hands. Doctor Our interest 
in this important phase of medical 

economics springs, not from any 
motives of altruism, philanthropy or 
paternalism, but rather from a spirit 
of enlightened self-interest and co- 
operation, because Mead’s Vios- 
terol, Dextn-Maltose and other in- 
fant diet materials are advertised 

- — -w Aiuvv nj uau. — — - 

Mead's-^l^eroi^^ifMradPw^c^ Only to you, oevcr to the pubhc 


No'vadays, the public Is plagued with 
a vast amount of gratuitous, meddle 
some, medical advice. 



pother's Information about Dcxtrl- 
J^tose and how to use it, comes fix)m 


mead JOHISSON & 

Evansville, locL/ U S A* Specialists 171 Infant Dict Materials 


maple* of Mead Johoioiiproductt to cooperate In preventlni^ their re*c bln sroDiuthorlicd perumt 
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Tnr TREATJrENT OF CHOREA BY INDUCED FEVER 
Lucv Porter Sutton, II D , 

AND 

Katherine Q Dodoe, JI D 
New York, N 1 

OINCE October, 1930, most of tbc cai,es of chorea admitted to the 

COuMren a Medical Scrricc of Bolleviio Iloapitnl ha\e been treated 
with fever produced b\ tho intraienons injection of tj-phoid pamtvphoid 
vaccine Wo report m this papei on the results obtained in 150 cases 
and offer a comparison in 150 cases cared for on tbc same service prior 
to 1930 A prohminam report on the first 2-1 cases so treated was pub- 
lished in 1931 ' 

The volume of hteruturc nrittcn about chorea is tromendous and is 
evidence of the lack of knowledge other than clinical about tbc disease 
Neither the pathology nor the bacteriology is definitelj estabbshed. The 
general opinion is that chorea is on cncephahtis involving the basal 
ganglia and tliat it is due to tho same tovic agent ns that which causes 
rhoumatie fever Tho number of different trenlmcnts used for chorea 
makes a long hst With certain exceptions none have appreciably short 
ened tho course of tho disease 

In 1923 Tibor von Kem“ reported three children with chorea to whom 
he gave intramuscular injections of milk at three- to fivo-day intervals 
He felt that tlio conrse of tho attacks had been shortened to three or four 
■weeks’ duration, bnt did not attribute the results to tlio iCier produced 
Seieral other reports occur in the Oerman literature on this method of 
treatment In 1927, I Somogn’ published in an Hnnganan periodical 
the results obtained in 30 cases He felt that the coarse of the attarics 
was shortened to from throe to fire weeks. He ga\-e the injections m the 
obnic and allowed tho patients to go home to have the reaction. The 
anthois who reported on tho use of milk mjeetions discussed the meeha 

From the I>epnrlm«nt of Ptdtalrle* Ikcw TorJt UnlvertJty tmd the Children* 
Medical Serrieo of DcIleYTie Hoepltnl, 

Tht* work h*i* been done with the hrip of a tmnt from tho Joelth Macr Jr 
Foun JaUon 
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nism of the foreign protein leaction and apparently did not eonsider the 
possibility that fever might be the etfective factor 

In 1929, Roedei-^ first reported on the use of ninmnol (phenyl-ethyl- 
hydantoin) in chorea, and since then man}’^ articles haye been published, 
most of them reporting on rather small series of cases Apparently the 
course of an attack of chorea is definitely shoitened by the use of the 
drug, at least in those eases yyhich shoyv fever as a lesult of the drug 
poisoning In a yery reasonable article on this subject Pilcher and 
Geirtenberger® state that the majority^ of patients yvho react to the diug 
yvith fever and moihilliform rash usually impiove lapidly, yyhile milder 
eases and those yvho do not react mth fevei and rash aie not appreciably 
benefited A fey\ recent lepoits have commented unfay oiTibly' on this 
treatment, in that the authors failed to see beneficial lesults from the 
use of the drug Here again the actual number of cases is small 

The danger of nmanol lies in the poisoning yvhich may result in 
serious complications and even death Some such eases hayc been re- 
ported in the literature, and y\e have been told of others not lepoited 
The complications may be nephritis, pneumonia, hj perpjTeAia, oi ev- 
tensne and intractable skin lesions On the othei hand, Dennett and 
"Wetchler” haie reported a senes of 72 cases of chorea treated ynth 
nmanol ynth no senous complications yvhatever They feel that the 
dmg can be giv^en safelj' to children in the hospital and under competent 
medical supemsion 

In 1930 Mas de Ajala" ® leportcd the case of a child mth choiea to 
yy^hom he gaye relapsing feyei The result y\’as yen sti iking, and after 
the fourth hout of feyer the impiovement yvas complete This author 
claims to have been the first to use fever theiapy in chorea This article 
appealed in the Spanish litciatuie and vas not found bj us until some 
time after it had been published Also, y\c, ns veil ns othei’s, haye 
observed the beneficial effect of an intercurrent acute febiile illness such 
as measles, tyiihoid, acute tonsillitis, on chorea 

Dr Nathaniel Chapman in 1818* said “The intermittents do some 
tunes cure other diseases, as gout, rheumatism, acute and chronic, 
chronic cutaneous eruptions are frequently cured by them , spasmodic 
complaints as chorea, epilepsj , asthma, hj stena, mama and especially 
melancholia I hay e told y ou it is the fashion in Europe to send patients 
yvith pulmonic complaints to miasmatic countnes, and you haye heaid 
of the practice being used in our oyvn country ” 


•Dr Richard Kem of Philadelphia in a personal communication k1\cs the source 
of this quotation as follows , , „ t nf 

There are in existence two large notebooks written apparaith b\ an numtor of 
Dr Chapmans lectures as delhcr^ In the UnherslU of Penns\l\nn'a School of 
Ypdlclne In the jear ISIS These notebooks are In longhand and arc p^ctlcalle 
auggestlng that the writer was an IndMdual who took down Dr Chapmans 
possiblj Btenographlcalh and sold the cop'es to medical studfuta 
„ which I was able to sec seeeral >ears ago Is one that was in the hands 

a meajcal student -nro. o+ ♦Krt TTnlvAralf^ nf fHnt tImA nnd hnfl come 


nf n '"hlch I -was able to pec Be\eral >ears ago Is one that m uic nanus 

one nr i student who Tvas at the Unlverslt} at that time and has come down to 
“The Dr David L. Farlej of our Jledlcal Staff 

Pepper ^ oopj Is In the possession of the Dean of the yfedlcal School Dr yy'Illlam 
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Since the one factor common to treatment bj milk injections, nirvanot 
intoxication, relapsing fever intcrcurrcnt infections, and t>T)hoid para 
typhoid vaccine injections la the production of fe%er, it is difficult to 
escape the conclusion that it is the fever which is beneficial in chorea, 
rather than the instrument nhich produces fe\er 

We first started to In^eHtlgatc the use of fever therapy in chorea in 
1929 In Jlarch of that j car a boj with severe chorea was given luminal 
as a sedative He became mtoxiLOted with the drug and developed a 
high fever To our surprise the cliorea liegau to clear rapidlj after a 
few daj'B of fever The symptoms which this boy exhibited were similar 
to those winch occur in ninmnol poisoning, namolv rash and fever 
Since luminal had l>ocn used by ns before in chorea with no beneficial 
effect on the disease, it seemed logical to investigate the matter of fever 
therapy For about a vear we tried to produce fever with tvphoid 
vaccine infmvenoiislv but found it impossible to get continuously satis 
factory fever with this ^acclnc However, an occasional good febnle 
result occurred followed hj apparent improvement in the chorea, so that 
we were encouraged to contmuo the imestigation Finally in the fall 
of 1930 we began to use tj^ihoid paratyphoid vaccine, and found tlmt 
we could produce fever almost at will The reason that tjTihoid vaccine 
and later typhoid paratiTihoid vaccine were chosen as the means of pro 
ducing fever was that it is cheap, easilv available requires no elaborate 
set up and is safe ^Inlarin was considered, but only luetic blood was 
available at that time There is also a definite mortality among paroties 
from the malana itsolf 

A method of procedure has been developed which produces satis- 
factory results It should always be kept in mind that the object of the 
treatment is to shorten the attack by producing fever of at least 104: F 
and that^the vaccine is merely the means of obtaining the fever We 
have found that a temperature of less than 104° F is of little use and 
feel that a fever of between 104° P and 10C° F is the most effective 

Treetment vrith IntraTenoofl triple typhoid TBcdnet 

1 To ahorten the dtxmUon of the chorea, and therefore treatment Ii begun ae 
BOOH after adminion na poseibla 

2. To net a daUj/ temperature rw of IW or over mwi to mnwitatn it for at 
many Movrg at po*gible Treatment beinfi giren dotty untU alt tifftit of e/torea have 
deared A day when the temperature does not reach 104 ia a wnated day I 

3. To make the children aa comfortable aa they can be made daring treatment 
Method 

L Uee New York Caty triple typhoid vaccine (containing 3 000 mllbon B 
typlumu 750 milUon each of Para A and B per c.c.) a tnbercnlln fyiinge, and 
£4 Q- needle, 

2. The vaccine ahoald be boiled for three mlnates before the flrat time it ie 
imed, and alwaya kept in the ice box between treatments. 

tinstroctlona developed for use of the interne* on the Children* Mwllcal Service 
at Belleme Hospital 
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3 First dose 0 05 c c TTV, -011 diluted, intravenously 

4 Second dose is governed by the reaction of the child to the first dose for 
instance if the temperature the first day goes to 106° or over, repeat 0 05 c.c the 
second day it it goes to 105 °± then, give 0 075 cc, and if to only about 104° then 
gii e 01 c c TTY 

5 Subsequent doses are determined entirely by the reaction of the child. In 
general increase the dose of vaccine by a larger amount each day The average case 
may take first day, 0 05 c c , second day, 0 075 c-c. , third day, 0 15 c c , fourth 
day, 0 25 c-c. , fifth day, 0 4 c.c , sndh day, 0 6 e c. , seventh day, 0 85 c.c 

However, this routine cannot be counted on to obtain adequate temperature eleva 
tion. A much larger increase may be necessary or 

6 Second doses on the same day may have to be given If the temperature does 
not reach 103°, or only one or two readings in the neighborhood of 103° are ob 
tamed, then a second dose on the same day should be given This second doso is 
usually one-third to one half the ongmal dose of the day For instance if the first 
dose of the day was 0 6 c e and at the end of two hours the temperature is 103 2° 
aud fifteen minutes later is 102 8°, then 02 cc TTV should be given at this time 
If the temperature has dropped below 102°, then 0 3 c.c should be given 

Note In giving the second dose it is necessary to get it m as soon as possible 
after the temperature becomes stationary or begins to fall, otherwise a temperature 

curve like this mstead of bke this ““I obtained "When it bo 

comes obvious that a second dose may be necessary, have temjicratures taken more 
frequently than one q hoar, so that it will be knoivn almost ns soon as it begins to 
fall 

7 Keep the child well covered dunng the whole of temperature reaction If the 
child becomes uncovered, temperatures do not stay up so well 

8 Treatment sliould be given daily unless condition of patient indicates need of 
a rest (severe vomiting, poor fluid mtnke, etc ) or unless the ward situation makes 
it impossible Xever rjive first dose on a itstUnff day (Tlie child may bo taken 
out by the parents with a temperature of 104° if you do ) 

9 Treatment should be given until all signs of chorea have disappeared This is 
generally easy to tell m the mild and moderate cases, but may be more difficult in 
the se\ ere ones If there is much weakness and pseudoparesis present, there may be 
incoordination due to this weakness and to the prolonged treatment, after all signs 
of true chorea have cleared, men in doubt try massage and occupational therapy 
The mild and moderate cases take on an average of 5 1 treatments and the severe 
cn'es 10 15 

10 Urines should be examined bv the interne daily dunng treatment, for albumin 
and red cells In our senes we have not seen anything more than a transient 
nlbuminnna, and occasional red cells However, hematuna has been reported to us 
Therefore if the urine shows more than an occasional red cell, stop treatment until 
the hematuna clears. 

11 Occasionally, especially in severe cases, a second course of vaccine may be 
neccsoarv after an interval of several davs or longer In this case we have found 
that the sire of the first dose of the second senes depends on the interval The 
following 13 a rough guide for dosage 

Interval of 1 3 days — Proceed as though there had been no intervaL 
Interval of 4 i davs — Give the same dose ns that given on the last dav of the 
first sene*" 

at rwil of 8 0 dnvs It is probably best to give a somewhat smaller dose than 
t int given at the end of the first «cnp», although if the reaction to that 
e was poor, then the same doso may be repeated 
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Interval of 10 20 daya — "We have had no potlenti Ttho have fallen Into thli 
pTonp, To be tnfe the doee should probably be deereoBed to about onchhnlf 
the proriouB dose at 14 days and to one^narter at 16 days. 

Interval of 20 daya — Series should be started over again at 0 1 c.c. 

Care of patient during reochon 

1, Protein shock, with chill, severe headache, vomiting etc., generally ocenra 
20-B0 minutes after the vaeclno Is given. The children ore more comfortable if 
already hot, therefore extra blankets and hot water bottles should bo given as soon 
as the vaccine has been given. 

2 Codeino in maximum doses (*4 to •J* gr according to slxc of patient) rebeves 
the headache to some extent This should be given about 20 minutes after the 
vnccine on the first and second davs of treatment, and shonld bo given by hypo- 
dorrnio in thigh (to avoid a sore arm on which a tcmmiqnet will be put the next 
day) After the first two days' treatment the codeine may not be necessary and it 
may thoreforo be left as on 8 0 8 order, which may bo given by month if the 
chUd IB not vomiting 

S. Yomiting usunllv occurs during the first two or three reactions. Therefore 
lunch is omitted on these days. After this, vaccine may bo given immediately after 
the noon meaL If for ony reason the vaccine is to be given at another time during 
the day, see that provision is made for adequate food intake at some time during 
the day 

4 "We have found that large drinks of fluids aro likely to bring the tempemture 
precipitously down and therefore fluids should be limited during treatment. Pmsll 
ripe of water or fruit julec however make the diUdren much moro comfortable 
Treatment of hype rpy rexia 

1 Aspirin gr 6 ice-cap to hcod and a drink of water are usually given if two 
readings above 106 ot fifteen minate iaterrala ore obtained. This should be done 
routinely if there Is no doctor on the word. However some of the ehUdren have 
surprisingly little discomfort at high temperatorus, and unless the temperataro is go 
iug dangerously high, these proceduree may bo omitted, if the Interne ia present to 
assume responsibility for It. 

2 For very high temperatures 107 or more all coverings should bo talcen off 
immediately and the child given a tepid sponge. Aspirin gr 10 should be given 
by mouth unless the patient Is vomiting or Is unconscious in which case give a doublo 
doee 16 20 gr by rectum. Toko the temperature every ten or fifteen minutos If it 
continues to go up the child may be placed in a tub of water at 100 , the water 
then being gradually cooled Bedatives and stimulants should be given as indicated. 

Note These very high temperatures seldom occur, and when they do usually they 
respond readily to the above tre atm ent. Thor are not so terrifying os they lookl 
Boutina orders usually written on the chart 

Vaccine given at 12 p m Take the temperature stat and q 1 hr until it 
returns to 00 0 (q hr when above 104 on the way op) 

Extra blankets and hot water bottle* staL 

Codeine gr (h- in thigh) lit 12 20 and repeat after lira 8 if necessary 

Limit fluids to small rips of water lemon or orange juice. 

Aspirin gr 6 and Ico-cap to head for temperature o\‘er 106 

Daily urine to laboratory during treatment 

Do not be afra%d of high Umpcratur«$ — thog art necessary to evrt the chorea 

Do not be afraid of large doeet of vaccine 
Cure of the patient during convalescence 

L Children are kept in bed at least cme week after eompletlon of fever therapy — 
longer if the chorea has been severe or if there has been any evidence of active 
carditis. 
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2 High cnloric diet to mnko up for the loss in weight whicli usually occurs during 
treatment 

3 Occupational tliempy (basket wearing, coarse sewing, etc ) 

4 Transfusion if indicated for anemia 

5 Children are sent to a convalescent home from the hospital if possible 
Treatment of subsequent attacks by TTV 

There is appnrentli no increased sensitivity to the vaccine In general we have 
found that more vaccine is required to obtain the desired temperature reaction when 
a child IS being treated a second time with vaccine, than was required during the 
first course of treatment 



Fie 1 — S B Mild chorea — llrst attack Shons (1) eooa temperature rcactlone 
with small doses o£ \acclne (2) seconder} rise on first dni ot treatment which oc- 
curs in about 50 per cent of the cases (3) eood response to short course of treat- 
ment 



rig 2 It. B Mild chorea — second attack First attack treated with T T ^ 

nionths pretloush Shows (1) relathel} larger doses of t acclne uMCSwr} 
second doses on same daj (3) longer course ncccssai*} In a second altacK 


ten 

( 2 ) 


The atcrage niimbei of treatments in tlie 150 cases leported here nas 
6.24 In tlie mild cases the aterage was 5 14 tieatmeiits in the moder- 
ate G 47 and in the set ere cases 8 88 The minimum number of treat- 
ments was 0 the ma\imum IS 
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In some cJuldren, particularly tlio se\ere cases wJiere there has been 
marked hypotonia, it maj ho difBcnlt to decide just y\hcu the mcoordina 
tions are due simply to 'weakness rather than to chorea In these cases 
massage and occupational thcrapj ore given If tlic weakness decreases 
with increased activity, we feel safe in saying the attack is o\cr If the 



* — O chow of anrnUcFn. (Coje twaiteC. at The Nonery 

and Cyid 0 Hofpltal, courtesy of Pr LouU ScliToeOer > Showi (i) ievere chorea 
wpond^t p^dlly to vlgoroua treatmant (1) irood temperature reaction* ( 8 ) laire 
doeei of vmedne noc^aary 



4 s. R. Severe chorea of one monthfa duration. Show* (1) came dlfDcult to 

cure, requlrlna long coxirao of treatment (2) relatively poor temperature reaction* 
(I) relapaa ^ chore*, on rwt after thirteen treattnent*. 

incoordination hccoraes worse, it denotes continued activity of the disease 
and treatment is resumed In the ordinary moderately severe or mild 
COSO there is usually little difficulty m knowing when the attack has been 
arrested 

The types of febnlo reaction obtained bv this method arc shown m 
Figs. 1-4 
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While the majoiitj of cases lespond readih to fevei theiapv, a ceitain 
small proportion aie disappointing in their results Pig 4 shows a 
case of this soit, in iiliich, although the clioiea improved fiom severe to 
\ery mild in a reasonable length of time, i e ten days, definite chorei- 
form movements peisisted foi moie than two weeks longer In general 



>lir 5 — Duration of the clior<=‘a after beginning of treatment In 300 cases 



Flp 6 — Duration of the flioiea after beginning: of treatment In 117 nilM cases 

these diflieult cases aie likeh to be lepeatei’S, or cases m which tlie 
dmation of the picscnt attack has been long before treatment was 
begun While most of these difficult cases fall in the seiere group, an 
occasional one is foiiiul in the moderate and cicn in the mild group 
In this 1 ittci gioup it IS paiticiilaih difficult at times to determine hov 
mncli if am ol the icsidiial mosoments is due to tiue clioica, and hov 
much to Jiahit Of 150 treated cases onli 10 pel cent responded to 
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treatment m this ■\va\ The longer the course of treatment the more 
djfflctilt It becomes to obtain adequate febrile reactions, and this fact 
increases the difficult} in treating some of the moi*c 8e\ere cases In 
general, the results are prompter and more complete in cases treated 
early in their first attack. 



Fie. 7 — Duration of thf chorwi after becloniQi; of treatment tn 1 6 incxleratc caaec 



PI*. 8 — Duration of tlio chorea after beciimlnc of treatment In ££ aevarc cnaes. 

The advantages of the tjphoid pnmtj'phoid vaccine method of produc 
mg fever are that it is clicap safe simple, and pitxluces the desired 
therapeutic result The fever foUowB immediately after the mjection, in 
contrast to the one to two weeks’ mtcnal which must elapse before the 
toxic effects of nirtanol appear 

Because we thought that a temperature mamtnined at a high loicl for 
four or file hours might he more cffect^^c than the t'v'po of fover olrtnincd 
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With vaccmc alone, and thus necessitate fewei tieatments, we tried using 
a combination of i accine plus blanket packs m a number of cases We 
found that ne could maintain tlie fe\er foi several hours, and got 
tempeiature cuives sunilai to tliose obtained by the ladiotherm and 
diathermy methods Honevei, the childien weie more exliausted the 
following dai than when i accine alone i\as used A day without treat- 
ment was therefoie often necessarj, and time was lost We finally dis- 
eoutmiied this method because of the following case 

A P, a girl twelve leais old, vas admitted m her third very severe attack of 
chorea We had treated lier second attack a year before with a veiy good result 
Treatment was started as usual, and she showed marked improvement Tho fourth 
dose of vaccine was given at S 30 one morning Her temperature reached a mavimum 
of 101°, and then dropped until at 3 30 it was 100° by rectum In other words 
she had almost no reaction to the vaccine, and it was all over by niid afternoon 
Because of the poor febrile response to the vaccine she was blanketed about 3 30 
P w Her temperature rose slowlj to 102 8° at 6 P m , and she was in good eondi 
tion. The nurse went back to her fifteen minutes later and found that her tern 
perature was 109 S° and that she was unconscious The resident and internes 
immediately took measures to reduce the fever and it came down to 101° within 
three hours At 11 30 p Ji slie began to have convulsions which lasted several hours, 
the temperature rose to 103° the nest morning and she died in tho afternoon 
Autopsy showed massive lobulnr pneumonia of both lungs, early vegctatiie endo 
carditis of tlie mitral valve, which had not been sufficient to produce physical signs, 
and microscopic evidence of past inflammation of the aortic valve Wliethor tho 
pneumonia had been caused In the means taken to reduce tho temperature we cannot 
sav, It was not suspected before the child was put in tho pack 

Studi of the brain bi Dr Lewis Stevenson showed 

“A longitudinal section through basal gangha shows very mam distended blood 
icssels In the lenticular nucleus and caudate nucleus tliere are also very many 
distended blood vessels and to some extent in the posterolnteral part of tho optic 
thalamus Apparenth, this is true of the optic radiations as well There is ap 
parently a slight amount of hemorrhage in the posterior horn of the lateral ventricle, 
staining the ependyma In the left henusplicro those distended vessels appear in the 
mteriial and external capsules and again in the optic radiation and to some extent 
in the optic thalamus near the internal capsule 

“Microscopic Examinatiou of Brain — ^Microscopic sections of caudate nucleus, 
lenticular nucleus show a mild degree of cnccphnlitis evidenced by small round celled 
infiltration about some of the smaller vessels Section of different parts of cortex 
failed to show this reaction, there is no evidence of meningitis ” 

This case demonstrated eiitirelj too veil vhat ve ahead} knew, 
nameh, that the temperatiiie can use xerx high and ter} rapidl} fiom 
the use of packs, which cause fever b} prexenting loss of bodi heat hi 
radiation It is irajiGilant to leahze that tins fataliti was not caused b} 
the xaceme This is the onh death in oui series of treated cases 

On tlie othei hand two other children whose temperatuies went oxer 
100° from the packs sustained no ill e/Tect, and the beneficial effect on 
the chorea ms definite The highest temperature from vaccine alone 
w IS 108^ and this occuricd in onh one case 
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RESULTS 

Tlic results ■\vitli fever therapy m chorea seein to us rather gtrikmg 
We have made no attempt to nm a control senes, since this would 
involve subdmsiou of cases into groups according to age, sex, niunbor 
of attacks, duration and seventy of attack, and season of the year This 
would nceesmtato a very large number of cases Slorcovor, it has been 
known ever since Sydenham first desenbed chorea that the duration is 
prolonged, that tlie average attack lasts six to ten weeks, and that even 
a mild case may last for months 

For comparison with our results, however, we have gone hack over the 
records of children with chorea treated m Bellevue between 1920 and 
1930 Wo found 150 records with suflSciontly detailed and frequent 
progress notes to determine the actual duration of the chorea in the 



PlC 9 — TobU duration of the chorea In 181 chbcs. TW* Incladca. In the treated 
grou p duration before admlselon plus observation period plus duration of movemetita 
after beginning of treatment In tho untreated group duration before admiulon plus 
duration In the hoepltaL 

hospital The treatment given these cluldrcn included Fowler a solu 
tion sodium salicj lote calcium lactate thyroid extract, high calonc diet 
starvation, hot and cold packs, hydrotherapy autoserum therapy rest, 
catharsis bromides, luminal, ond other sedatives 

Tho coses in both tho comparative and the treated senes have been 
grouped as mild moderate and severe In the comparative group there 
are a number of children who were admitted os mild cases vhich became 
moderate and others admitted os moderate which became severe These 
were put into the moderate and severe groups resx>ectively 
The mild group conmgtB of coses of undeniable chorea, but with httle 
functional incapacitv The moderate group includes the cases with 
continuous, incoordinate movements, with some speech impairment. 
Such children have difficulty in performing voluntary acts, and the gait 
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IS tliat of a dinnkeii pci-son, thej can lun bettei than they can walk 
Tlie se\eic gioup is composed of those mth marked hjTiolonia, and 
psendopaiesis The hjiiotonia maj be so great as to mask the clioiei- 
form movements These childien aie unable to speak intelhgibty, haie 
dlfficult^ in chening and in swallowing ei’^en liquid food They have no 
coiitiol whatever ovei then movements oi emotions, and maj" he unable 
to tiy to perform imluntarj acts 

The diuatioii of the clioiea in the hospital in the group used foi com- 
paiisoii, and the duration in dais after beginning of feiei tieatment is 
shown in Table I 

Table I 


T\PE 

NUifBET OF 

a\SES 

AVEIL\fiE DUTIATION 

I\ 

RAVGE DAYS 

MILD 

Conipsrntive group 

48 

27 4 

10 67 

Treated group 

08 

5 72 

2 14 

MODERATE 
Compnmtn e group 

68 

44 

15 120 

Treated group 

57 

8 56 

n OO 

SEmRE 

Compnratno group 

13 

62 4 

24 ISO 

Treated group 

25 

15 8 

5 47 

MTIOLE SERIES 
Comparatuc group 

150 

42 0 

10 ISO 

Treated group 

150 

8 5 

2 47 


A corapaiison of the two gioups confiims the impiession that tlie cases 
of choi-ca at Belleinie tieatcd liy means other than feicr had a considci- 
ably longer duration than those treated by induced feier Figs 5 to 9 
show this graphicall} 

The question arises whethci a somewhat heioic treatment is justi- 
fied in a disease which in itself is laicly fatal "We feel that it is foi 
the following reasons It i educes the time spent in the hospital and 
hence cuts down the expense to the institution It lessens the peiiod 
of time lost from scliool bj tiic child Although considerable nursing 
caie IS lequii’ed diiiing the tieatment pciiod, the nurses are iclicicd 
of the pioloiiged caie of an iinticatcd case The mental agonj enduicd 
by a pei’son wnth clioica seems to be gieat Seicial older children who 
ha\c been tieated in well-ad\anccd attacks haie come back to us sax- 
ing that thc\ felt an attack coming, eien before we oiirsohes could 
liaie been suie of the diagnosis, and would we “please gne them the 
needles light awai ’ so thei could get back to school and not ha\c a 
bad attack A si\teeii-j eai-old bo\ who had had two piolongcd at 
tacks was leccnth tieated in his thud attack on the adult semce at 
Bellciuo Ilosiiital When asked what he would do if he got a 10111111 
ittack, liLs rc])l\ was, I’d come back for more needles “ This is the 
ie<Ktion of tluisc who ha\e Ind tieated and untieatcd attacks, and 
seems to ns jiistifiialion loi tlie treatment 
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Of the 150 patients ^\ltll treated attacks reported here 28 patients 
nh-eadj lind organic rheumatic heart dtsense None of these children 
were harmed in am ^\n^ l)^ the treatment Eight children -aho had 
definite c^^dcuce of active carditis at the time tixatment was started^ 
had lost the signs of nctivit} hy the time the treatment of the chorea 
Avas over We feel therefore, that the presence of cither active or 
macti\e heart disease is not nccossorilj a contraindication to treat 
ment We -would hesitate to gi\o the treatment in the presence of a 
'sc^^ severe carditis as ciidenced b\ n pericardial friction mb but 
fortunateh thus combuintion seldom occurs 

It has been gratifying to hear from ph-vsiciaus in various parts of 
the countrj that tins method of treating chorea has been used satis 
factorilv in about 100 other cases We suspect that tliosc yho failed 
to got good results have prohaldv not followed our technic, and hove 
therefore not obtained good febnlc reactions 

A chorea clinic boa been established to follon those eases, and we 
intend to obsenc them for a period of at least five years from the time 
of treatment There seems to bo no rational basis for anticipating n 
reduction in the number of muirenccs of chorea m these treated 
eases However this question of recurrences as well as that of do^clop- 
meiit of heart disease is being carefulh watched and at tlie end of 
the obscnatiou period data on both treated and untreated cases will 
be a>ailable So far vc haic hod about 08 per cent follon up of cases. 
TIio number of recurrences is rclatnoh small, but since the treatment 
has been m use oiilv about two and one half jxars, and since chorea 
may recur after a lapse of a number of ^ca^s, our present figures on 
rccorrcncea hn\c no final value. 

Imcstigators are working eontiiiuolly to perfect methods of pro- 
ducing fe^cr and will doubtless some dai dense an apparatus -yhich 
'Will be safe in ordinary hands ond -will lack the unpleasant features 
of foreign protein shock or of mdiothermy and diathermy mid whicli 
will at the same time bo neither expensive nor elaborate Until then 
intravenous injections of tvphoid paratyphoid vaccine can bo used as 
a fairly reliable and safe motliod of treating chorea 

BUIIMART 

Intravenous injections of Ij'phoid paratyphoid vaecine as a means 
of inducing fever have been used in 150 attacks of chorea Compan 
son of the duration of choreo in the hospital m 150 attacks treated b\ 
other methods show that the duration of the attacks has been reduced 
from an nvernge of 27 4 days m the mild untreated eases to 5 72 in the 
mild treated cases from 44 davs in the untreated moderate cases to 
8 56 in the moderate treated cases and from 62,4 dnj’ft in the severe 
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untieated cases to 15 8 days hi the seveie tieated cases We conclude, 
therefore, tliat fe\er therapy rs a satisfactory metliod of treatment of 
chorea 

“We msli to express our great appreciation to Dr Charles Hendee Smith for liis 
interest in this study and his very helpful encouragement 
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TirL TREATirCNT OP PNEUIIONIA IN INFANTS AND 
CHILDKFN AVITH ANTIPNEUMOCOCCUS SERUJI 


Ros-v Lee Neiiir, D 
New York, N A. 


A NTIPNEXXMOCOCCUS sernm lias been used extensively in the 
treatment of pneumonia in adults For somo t>T>C3 the results 
have defimteh proved its value m reducing the mortality rate The 
purpose of tliLs paper is to report the results of antipneumococcus scrum 
therapy iii the pneumonias of infants and childi’en for similar types of 
pneumococci and for the more rccentl> isolated types so frequently 
found in infants and children 


Lobar pneumonia in children (tw'o to twehc years) is notably a benign 
disease under two vears, it approaches in seventj the pneumonia of 
adults Bronchopueumoma is distinctly a very serious disease both 
in its course and in its mortality rate Foi the post three \ears on the 
Children s Medical Service at Bcllcmo Hospital, the mortality rate of 
brouchopncnraonia is approximately 60 per cent and of lobar pneumoum 
in infants under two jears aiijiroximatcly 20 per cent These figures re 
fer to pneumonias irTC3pccti\c of etiologic agent. These percentages 
contrast sharply Q mortality rote of 6 per cent for lobar pneumonia 
lu children over two for the same period of time on die same wards. 
On the other hand, the mortality rote of pneumonia in adults vanes 
from approximately 20 per cent to 45 per cent, depending upon the type 
of infecting otganism, Ob^^ou8ly other entena than those used for 
adults must be employed in tlic evaluation of nntipncumococcuB serum 
therapy in infants and children. The entena hero used are the effect 
on the soienty and progress of the disease ns judged bv the duration of 
the puLumonia and the effect on compbcationB, 

This studj was begun in January, 1932, and included a clinical and 
bacteriologic observation of 863 patients with all types of pneumonia 
This report comprises 207 patients the rcmaming 161 are not included 
os thc} represent patients having pneumonia due to bactena other than 
the pneumococci types for which we have specific seruma During this 
investigation therapeutic serum was availoble for the following types 
of pneumococci I II lY V, YT A and B YH XIY XYTEI, X I X , and 
XXn New serumfl have been produced for other types since the begin 
mug of this study 


From the Department of Podlatrtc*. New Toric TJnlveralty Medical BebopU and 
tho Chadren a Medical Servloe; Bellertw Hoapital. and the Resaarch Laboratoir df 
the Department of Health. New York City . ^ ^ . 

ThU Inveatl^tioii wa* made poaeibla by a grant from tho Commonwealth Fund to 
tho New York Unlveralty for research In pneumonia. It has been oonducted at the 
suffffwtlon of and under the direction of Dr William H. Park. Thank* are also dco 
to Dr Charle* Hervdoo Brolth, director of tho Children* Medical Serric*, Bellerue 
HoapltoL for hi* criticism* and advloo. The bacterloloric typing wa* done under the 
auperrision of Mia* Jolla Vlnofirad. Assistance was aum ^ven daring the first year 
by tho Alt man Fbutidatlon. 
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four hours tras from 6 to 9 c e for an infant and from 15 to 25 c c 
for a child One dose i\as usually given aftei the tempciatuie had re- 
mained below 100° F for a penod of fiom tno to foui houis Fre- 
quently, three or four doses were sufficient and ncier weie moie than 
se\cn given. Intravenous admmistiation of seium is so much moie 
effectne than the intramuscular method that the fiist one oi two doses 
should be gi^en mtravenously, after this fiist dosage, seium mav be 
gi\en intramuscularly -with good results 

Serum Reactions — The amount oi serum administered is usually too 
small to give serum sickness Onlj one patient of the 82 treated de- 
veloped this reaction One siv-month-old baby, hanng a negatnc oph- 
thalmic and skin test, died immediatelj (thiee to fiic minutes) aftci 
the intravenous mgection of 2 c c of antipneumococcus serum There 
nere no urticarial Aihcals, lionerei, the death appeared to be associated 
ivith serum therapj Unfortunately, an autopsy n as not granted The 
delated reaction follomiig seiamr theiapi nas seen inthci frequently in 
^arJ^ng degrees of scient^ Fioni tlurti to si\ti minutes after intra- 
venous injection of serum a chill, occasioiialk slight ejanosis, djspnca, 
and a thermal reaction, usually amounting to a rise of 2° F , have been 
observed. Tlus type of I’eaetion is constant]} becoming less frequent 
with the increased refinement of semm No such leactions occurred 
followmg intramuscular injection of scrum 

RESULTS 

The distnbution of the cases studied according to age gioup is given 
m Table I Only 2 of the 36 patients vnth broncliopnenmonia reported 
were over two years of age 

The gi-oup of infants treated mth scnim is smaller than the chil- 
dren’s group because infants commonlv have pneumonia due to piieii- 
mococei for which we have no tlierapcutic serum Table II illustiates 
that 47 per cent of the 116 infants had lobai pneumonia due to an 
organism for wluch we have no specific serum, as compared to 32 iiei 
cent of the 278 children with lobar pneumonia 

The predominant infecting organism m the lobai pneumonia of eliil- 
dren IS pneumococcus T}pe I, occurring in 32 5 per cent of all chil- 
dren’s lobar pneumonia and in 47 per cent of the total 109 cluldien in 
the treatable group For infants, the predominant pncimiococcus in the 
treatable cases of lobar pneumonia is Tvpc XIV, lepicsentuig 27 per 
cent of all infants’ pneumonia and 33 6 per cent of the 116 treatable 
group In infants with bronchopneumonia, pneumococcus T}pc XIX 
occurred rather commonly and had a high mortality laitc This or- 
garusm was frequently associated with streptococcus or licmoljtic 
staphylococcus (5 of the total 11 patients, all of the 5 died) Tlic sig- 
nificance of pneumococcus Type XIX as the etiologic agent of the dis- 
ease in such instances was difficult to determine Three jiDstniortcm lung 
puncture cultures in these 5 patients had no pneumococci The pre- 
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Tabl* 1 


Distribution or Tytes or Pnzuuocooci in Sebum and Conthol Group or Oasis 



Ezcludwl trora •tudj' bccauM no infanta •were treated with Type I •erom. 

tE5xcladed from mortality table becauae ca*a of mentncltU compUcatlnr pneumonia 
when treated. 

JExcluded from mortality table a* mcnlnglUa complTcatlnc pneumonta when treated 
— auch caeea. 

lExdoded from mortalltr troop died of StaphjfJoccccwg ourena ivng abaceaaea and 
empyema — aotopay 

Tabee n 

Incibenoe or Lodak Pneumonia nc IwrANTs axd Oitildren 
(Bellerue Hoipitnl Janoorr 1032 — Jaly 1038) 




wa or CASES 


AGE 

1 UNTBEATED | 



(TEAEB) 

NO BEKUM 
AVULABLE 

SEBUM AVAIEAELX 
(CONTBOL OBOUP) 

TREATED 

TOTAL 

under 2 

64 

86* 

20t 

116 

£ 12 

61 

65 

44 

160 

Total 1 

105 1 

101 i 

70 1 

276 


loclodlnt one case of meningitis. 

tlnclodlnfir two cases of menlntltlf and three Type I pneumococcus In Infants. 
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dominance of Ti-pe XIX miglit also lie duo to seasonal lanation, there 
Mcie moie pneumococcus Tipe XIX infections both in patients ivith 
uppex i-cspiratoiT infection and mth pneumonia in 1932-1933 than in 
tlic inntei of 1932 Pneumoeoceus Trpe VI occuiicd frequentlv in in- 
fants in both lobar pneumonia and bronchopneumonia 

Tlic moilalitj rate for both bionchopncumonia and lobai pneumoma 
IS shomi in Table III 


T\ble ni 

JIORTALiTr Rite iv Tke\tfd \\d Control Group 



1 


1 


liOBAB 



BRONCIIO 

lOBAR i 

PN-EUMOMA 1 



PNEUMONIA 

P^EUiIO^^A 1 

ANT) BRONCHO 

MORTALITY 

1 





PNEUMONIA 

PER CENT 


TOTVIl 

DE\TUS 

TOTAU 

DEATHS 

[ TOTiL 1 

DE VTHS 


Casas treated 

12 

6 

GO* 

o 

81 

s 

08 

Cases untreated 

24 

17 

OCf 

3 

120 

20 

ICC 


•Excluding- one case of pneumococciu meningitis complicating pneumonia -nlien 
treated 


tExcIudIng tt\o cases of pneumococcus meningitis associated -nlth pneumonia and 
three Infants -with Tj pc I lobar pneumonia 

Although the peicentagc ot moitalitt foi the treated eases is lower 
than that foi the control gioup, the entire senes is too small to war- 
rant a definite conclusion as to the cfiicnci of semm in reducing the 
moi-tality rate 

TIic bronchopneumonia group is small, not because of the infre- 
quency of the disease, but because wc aic more often unable to obtain 
pneumococci from repeated lamigeal snabs Of the 90 patients with 
bronchopneumonia studied, onh 50 had pneumococci in the cultures 
from laryngeal swabs Of these 50, 26 died and cultures of post- 
mortem lung punctures made wwicdwtchj after dcatli on 7 showed 
iiemolytic staphj lococci or streptococci, but no pneumococci could be 
isolated, from 9 patients pneumococci yeic cultured from postmortem 
lung punctures No postmortem lung puncture Mas done on 9 of the 
26 patients, and 1 puncture nas sterile 

-Vn object ne entenon foi tlic cfficaci of aiilipneumococciis serum in 
lohnr pneumonia is shoitening the duration of the disease A crisis 
uMnlh oecuiied from ti\el\c to tuenti-foui lioui's follomng the in- 
ti oduction of seiTim therapy, ficqucntb after the administration of 
onh 7 to 10 ( c 111 tnfhc houi-s’ time In infants, this penod is pro- 
longed fiom twentN-foui to fortj -eight lioui’s The cnsis uas judged 
b\ fall in pulse rate and lespiraton rate, and othei cndcnces of loss 
of toxicitr 

Chaits 1 2 and 3 show tlic effect of serum on the duration of the 
disease The dac of crisis of all patients ivath lobar pneumonia due to 
pneunioeoeei for nliieh i\e ha\e therapeutic serum is gi\en in Chart 1 
A crisis i\as obsened In the fifth dac of the disease in 60 per cent of the 
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49 patients treated with senim ns compared to 20 per cent of the 79 
patients m the control pronp Jlaiii of tlie serum treated patients had 
a crisis before tlie fifth day of the disease. 

The most consistcntlj satisfactoi-j results hn\o been obtained mth 
pneumococcus Tj-pcs I and XIV serums Cliai-t 2 dhistratcs the day 


LobaP pneamoma 
All ipeaLdblc tvpeft-4ma tolCyp 
H Treated cades 
S Untreated (t® 



Chart 1 -“Duration of dlMaae In alt patl«nU receiving serum compared with a control 
untreated froup. Oreatur number of treated ease-* show eart> crtsliu 



Chart 1, — Duration of Type I pneumococcua pneumonln amonc treated chfldren 
comport with untreated control croup. The eourao of ll e dJsoaso la definitely short r 
In the treated croup. Srventy fire per cent of the treated patients had a crisis bo- 
foro the fifth day as compared with 10 per cant for tho control ^up. 


of crisis of patients ’ttntli pnoumococens Type I pncuroonia in diildren- 
It can bo seen at a glance tlmt semra definitely shortens the disease , a 
cnsia as early as tho third day m 5 of the 20 treated eases is noted, 
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^^lleleas not a single iiatient of the 25 uutieated cases had such an 
caih cijsis The dmation of the disease iias neiei longer than six dajs 
m any patient recemng senim (Type I), i\hile in 16 of the 23 contiol 
group a Cl ISIS occurred after the sixth day In short, 75 per cent of 
the treated patients had a crisis before the fifth daj as compared to 
30 per cent for the control group Antipneumococcus Tj^ic XIV serum 
has been simriailj' elfectire in shoitemng the disease in both infants and 
children as sliorvu in Chai’t 3 The duration of lobar pneumonia iii in- 
fants on the areiage is sereial da 3 ’-s longer than in children None of 
the IS patients recemng serum had a cnsis later tlian the serenth day, 
rihile the duration of the disease in IS of the 27 untreated patients was 
longer than se\en days In other words, a crisis rvas obseiwed in 80 
per cent of tiie 18 patients before the serentli daj' as contrasted until 
19 pel cent (5 of the 27) of the control gi’oup 


5 10 

6 

o 

a 6 

6 

= "1 
2 


Chart 3 — Duration of T^iDr 'XIV pneumococcus pneumonia of control and treated 
KToup for all ages The troatou pa^tlents had later crises eighth and ninth dn\a no 
similar case in the treated group The disease Is shorter In the treated patients 

\lthough Chart 1 dcfiiutch" suggests that serum is efficacious in 
shortening the disease, all serums arc not equalh clTcctive Chart 1 
TOpresents largely' (SO per cent treated, and 63 per cent untieatcd) tlic 
results uith antiiineumococcus sciiinis Trapes I and XIV On the othci 
Iiand, tlic results ot antipneumococcus Tj’pe A^I serum do not seem to 
ha\e hcLii so decisne An aiialrsis of 21 patients, 7 tieated and 14 un 
treated, ixteals no appieciahle difference in the tuo groups In fact, 2 
untu lied jntients find a crisis us carh as tlie thud dar, whereas the 
( 11 In sf for the treated group was the fourtli daj A probable explana- 
tion foi fluse obsenatioiis aside from the possible ineffieacr of anti- 
pneumoi oceus Trpe A’’I serum is the difficultr of diagnosis Since pneu- 
moeoccus Tr-pe VI A and B is a frequent inliahitant of the throats of 
infants and children, eiTors in diagnosis uith this organism mar be 
r isdv made 

The medical histones uere taken uith great care to determine the 
exact da\ of onset of the pneumonia, ne\ ertheless, there was a small 


LobdP pneomonid 
PntypcXIV 5fno -12yr 


° Treated cases fl® 



3 4 5 6 7 6 9^ 


Day of cptsis 
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number in each group in which the duration of the disease was inde 
terminetc due to inability to dito tho onset or to date the crisis, as 
for example, m the development of an empvemn 

On tho whole, tlie scrum treated group showed signs of greater tox 
icity before treatment than the noutreated group This observation is 
in part indicated by the fact that there was a greater number of two 
lobe pneumonias in the serum group, 13 of tho 69 (18 per cent) treated 
patients had two or more lobes involved, whereas only S of the W 
(8 per cent) control group had pneumomc consohdatiou of more than 
one lobe 


Day (ldi«dw 



fnrt -f 4 Temperature curve* of aelected petJenU. ahowin* uirual reeponw to a nti 

pneuTQOCoccua aeraro tii lobor pneumoola. Ttie arrow repres^t* serum admlrtlstratloD 
of Trit* L TIV and Vn anUpnetunocoocos aonira. hitravenoualy (Lt ) or Intra 
musmilarty (Lin.) Case« 1 and 4 tndJeate a common type of reewmae. The latter 
dereloped lobar nneomonla In the hospital Caso I also developed lobar pneumonia 
In the hoapltal and Illustrates tho result of InadoQuat* troataoent a second dose 
of serum should hare boen »1 v*d on the fourth day of the disease. BmaH noantlUe# 
of scrum were used In Cases 1 4 B and *- 


The response to tho administration of serum con best he seen by ref 
ercnce to the temperature chorts of a few selected cases showing typical 
response (Chart 4) Pneumococcus T^'pe I is tho predominant type for 
children and Type XIV for infants m this senes The thermal reac 
tion following intravenous injection is also shown, particularly in Case 3 
where a certain lot of serum having a high content of chill producing 
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fiaction ^\,^s used The loss of toxiciU follo-wnig seium adnunistiation 
IS as imprcssue ns the diop m tcmpeiatuie and is con elated wath. it, 
sometimes antedating the final tcmpeiatuie fall to nomal Case 2 il- 
lustiates the use of intiamusculai scium injections after an initial intia- 
lenous dose 

Patients nitli bionchopncumonia show a diffeient lesponsc to seium 
tioatment A ciisis is not usualh obseived as m the lobai pneumonia 
group, and hence a fall in tempciatiiie cannot usually be used as a 
criteiion foi the cfficacj' of senini We treat bionchopneumonia pa- 
tients for onl^ foi-ti -eight lioui's, using the dosage of from 500-1000 
units pel pound of bodi neiglit for a tncnti-four-lioui period (oi 10 15 
cc in 3-4 doses pci dn^ ) Chait 5 icprcscnts the tempciatuic cuiwes 

Day of disease 



Churl 3 — ^Tlo temperature curve of two patients ulth bronchopiicuvionia rcccainK 
nntipntuniococcug soruni TSpCs XXII and Xrc Temperature response Is not like 
tint In lobar pm unionin. (See Chart 4) Improvement Is clinical ns Indlcatol bclou 
In Uecrtaslnp: cjnnoslg and dvspnea. ilore freauent and larger dosni?cs of serum are 
irj In broncliopncumonia 

of patients Mith bionchopneumonia mIio rcceucd seium Both patients 
mcit tcri sick, inth ctanosis and maikcd djspnea These symptoms 
■were pi-acticalh lost after fortj'-cight hour's of treatment and iteic 
tiimiiushed after onh tnentj-foui lioui-^ There is no crisis, howcier, 
<ind a conijiaiison of these temperature cuiies inth those in Chart 4 
n teals this fact 

V stndt of the duiation of the disease tilth refcienec to the pciiod 
of bos])Unlization is shown in Chart 6 It becomes apparent that ad- 
mission to the liosjiitiil faih in the disease does not in itself act to 
shorten ipprtciablt the duration of Ttpc I pneumococcus imeumonia 
in the v-imc age group To illustiatc, 13 patients admitted to the hospital 
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on the aecond day of tho disease received sermru All of these patients 
had a crisis by the cud of the fifth daj and most of them before The 9 
putiontfl who had equal hospital care but no scrum admitted on the sec 
ond day of the disease, continued to run a long course "with the crisis 
on the sixth to ninth daj Although tlio scrum treated group has a 
greater number of patients with tarh hospital admissions, Chart 7 
clearly indicates that this factor m itself does not tend to shorten tho 
disease 



• Trt^ted O 

Chart 6 — Duration of the dl*eas« In treated and control gnnipa -with rafereneo to 
parlol of hoapltalliaUon in pnoumocoocua T^-pa 1 pootunonia Each untroatad patient 
la reprc»ent«d br an open circle aach treated patient, br a black circle. Althourh 
more aarum treated patlenta were admitted to too hoapital earlj In the dtaeaae thta 
factor alone doe* not ahorten the dUeaac, patJonta untreated admitted on the same 
dar of Olnen have a looter ooiine 

Finally, only one patient of the 69 cases of lobar imeuraoma treated 
with serum developed empyema Tius eeven ycar-old child had 2 doses 
of pneumococcus Typo V serum a totol of 10 c,c, 15,000 units on the 
fifth day of tho disease and a crisis ensued, Tlie empyema Type V was 
demonstrated after an ofebnle period of three -weeks Of the 91 cases 
in tho control group 4 developed empjema, two of tho pneumococcus 
Type I origm, oue pneumococcus Type XTV, and one Typo V A spread 
of tho pneumonia to a now lobe was observed in 2 patients in the con 
trol group There wos no such complication in the treated group No 
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patient lecemng seium de\ eloped meningitis Pneumococcus menin- 
gitis Type was diagnosed in one patient in the control group, 3 
infants had pneumocoeeus meningitis T 3 Tie VI, all of nhom died One 
of these 3 infants leeeived intiavenous and mtiatliecal aiitipiieumoeoeeus 
serum All 3 of these infants arc excluded from the mortality late 
The above facts tend to indicate that the complications folloiviug lobai 
pneumonia maj he decreased hr administiation of antipneumocoecus 
senim Peihaps this difference is in part due to the fact that all tlie 

Day of disease 



Chart 7 — Tomperature cunes of tvo imtlcrts falllnp to respond to Bcruni. Case 1 
Is tlint of a two \ ear-old boj ha\lng TvTpas It and 'S.ll pneumococci In the lairnceal 
Buabs Serum for Tjpe IV nos trl'cn (no therapeutic scrum tor T\ne XII) Blood 
culture taken before treatment uas poslthe for pneumococcus Tjpo XII Patient died 
ulth pneumococcus tj-po XII sepsis and nitnlnBlUs. Case 2 Ttas treated ulth anti- 
pneumococcus T'-pc XdX, the tjpe obtained from 2 laryngeal fv,ab cultures No re- 
sponse to treatment. Pneumococcus Tj-pc XIV cmp>eraa dc\ eloped Probabll an error 
In diagnosis of the etloloplc agent rvo-s made. Pneumococcus Type \IX Is most 
likely a nonpnthogenlc Inhabitant of the throat. 


serum treated gioup recened seium i-clalivelj early in the coui’sc of their 
disease It seems significant that the one case that de\ eloped cmp^ema 
following sciTim tiieiapr, icecued treatment late in the disease 
Tliat pneumococci may be found in the throat of a normal person is 
a \\tll known fact It becomes difficult at times to cialuatc the pres- 
ence of pneumococci m cultnies fiom larvngeal svabs, as is ilinstratcd 
m Case 2, Chart 7 Pncnmococcus Type XIX was cnltmcd from two 
IniiTigcal swabs and from the pus from the ear of a babv inth lobar 
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pneumonia (confirmed at antopsj ) Antipnoumococcus serum Tjpt 
XXX produced no appreciable improvement in the patient’s condition 
A pneumococcus Tjpe XIV crapjemn, septicemia, and meiungitis cn 
sued, witli subsequent death In tins patient, it seems reasonable to 
assort that the death was not due to failure of antipncumococcus serum 
but rather to a failure in the diagnosis of the ctiologic agent 

Multiple pneumococcus infections ore confusing also, but fortunately 
wore infrequentlj found in the group reported It was more commonly 
found in the group for which we have no scrum Cose 1 (Chart 7 ) is 
that of a child liaving both Tvpos IV and XII pneumococci in equal 
proportion lu the culture from the InryTigcal swab A blood culture was 
taken before the ndministiiition of anlipncumocoLCUs scrum Typo IV 
Therapeutic airum foi Type XII vins not available. The following day 
u 1‘eport of the hlood culture revealed onlv pneumococcus Typo XII, a 
fatal meningitis dcvtlojicd and pneumococcus Tspe XII nos cultured 
from the spmnl fluid Repeated Inrjnigenl svvabs revealed onlv Tvpc XTI 
pneumococcus 

Chillurcs of lung suction punctures nught help m determining the 
time etiologic agent of the disease in such eases os tJic 2 cited above 
and also in patients with bronchopucumouia where the pneumococci, 
oven vs hen found frequently mav not be the true or sole otiologic agents 
of the diseoHC Pneumococci isolated from ])nticnts vsnth bronchopneu 
inoniQ are often associated vnth hcmolv'tic streptococci or hemolytic 
staphylococci On postmortem lung puncture cultures of patients with 
such mixed iMictcnology hcmolvtic utaphvlococci or licmolytic stiepto 
COCCI arc usualh found without pneumococci Autopsy in manv of 
these patients disclosed multiple nhsccftscs in the lungs. Hence, it is 
suggested that even though pneumococci arc found in the cultures from 
the lamigenl swabs of bnbica mth bronchopneumonia these orgauiflma 
in many mstanecs arc probably not the otiologic agents of the disease 
Blood cultures and cultures of other body fluids on n number of balnea 
have l>ecn positive for sti'eptococci even though pneumococci have been 
cultured from the swabs 

Although the laryngeal swab method of tultun, does lend to errors 
ns indicated, on the whole it is a moro feasible method than lung sue 
tion puncture and is satisfactory for the lobar pneumonia group in 
a very high percentage of cases. 

Perhaps the more striking results of antipneumococcus Type I serum 
therapy is partly attributable to a greater occurni.v in diagnosis of the 
ivqie of infecting organism in patients with pneumococcus Type I pneu 
monia Huniig this investigation a moderate number of chfldren and 
infanta witb acute plmrmgitis and acute bronclutis were studied bac 
tcnologicallv Pneumococcus Tvpe I vros found onlv once m these cul 
101*03, whereas other types of pneumococcus were isolated rather com 
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HISTORT OP PREVIOUS PREGXANCIES 

Twent-\-nine of the mothers compiismg tins gioiip veie primiparas 
Thiity-eight mothei-s ga^e a histoiy of hainig had a total of 68 abor- 
tions Ele% en mothei-s had a total of 18 stillboni infants, and 12 oth 
ers had previously home 19 Inc piematme infants Si\ of these 
mothers had both abortions and stillbii-ths. oi both aboitions and 
previous piematuies Tvcntj-thiee mothei-s had had full-tenii in 
fants, vith the premature infants noted heie as their fiist eaih tei- 
mination of pregnancy 

TREATJIENT OF MOTHERS 

In general the paients dealt vilh have been eaieless about then 
own tieatment Only 13 of the 97 mothers aie knovn to haie leceived 
antenatal tieatment and none of these recened a sufficient amount 
as measured by present standards l\Iost motheis who vent to pie- 
natal clinics, msited them late in pregnancy oi immediatelj before 
delnerv Three of the infants bom of this gioup of tieated mothers 
died shortly after birth In one of these infants, ecidence of syphilis 
was found at autopsi 

T\die m 

MPTOMR* 


Snuffles o(j 

Enlarged brer il 

Enlarged spleen 7 

Desquamation qC 

Indurated shinr palms and soles 10 

Eissnrcs 0 

Dasb 7 

Mucous patclies 1 

Ilemorrlinge 0 

Edema 4 

General appearance S 

Adenopathy 2 

Failure to gam 4 


•Tim limited numbti oC some of tlie jminlfostiillonx itcorded In Inrm part dot 
to the fact that treatment •was -tarted ImniedPtclj upon tlie report of po Itlve sero- 
lopic flndlnKs In one or botli parents tvtn thoiiprh the infants ulioved no siftns of dis- 
ease 

ST MPTOAIS 

Fortj'-eight infants did not hate lecognwable clinical signs of sjphi- 
lis at any time The sjmptoms noted in the remaining 70 arc listed 
m Table III Snuffles was the most frequently noted stmptom, occur- 
ring in 26 infants In 6 of these the discharge t\as bloody One of 
these infants had a saddle nose deformitt at birth The usual time of 
appearance of snuffles was between the third and the fourteenth dat 
Characteristic desquamation mtolting the palms and soles, and the 
face usually associated nitli other signs of siqiliilis, occurred in 15 in 
fants An enlarged heer was found in 11 babies 7 of yhom also had 
an enlarged spleen Bleeding tissiiics about the nose mouth or anus 
occurred in 9 infants Edema vas present in 4 infants iniohing par- 
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ticnlarly the lower limbs, abdomen, and scalp An eruption was 
recorded in 10 cases, in 9 of nluch it was maculopaptilar m typo, in 
the other one mneons patches ocenrrod Hemorrhage was present m 
9 of tbeso infants accompauvmg iimiiistakablo clinical signs of svph 
ills The bleeding camo from the rectum in G infants, the stomach in 
one, the vagina m one, and generaliEed eccbyniosis occurred in one 
other 

ni^LATiONsnip OP srin»TOMS to earla MoarALmr 

Thirty two of the premature infants died during their stay in the hos- 
pital, as listed m Tables I and II Nino of these died vathm twenty 
four hoars after admission, nhicli was usually a few hours after their 
birth • rourteen more died within two weeks, and the remaining 9 died 
before reaching the age of two montha Twenty-one infants had Be^e^c 
symptoms of syphilis shortly after birth, and of these, 18 died despite 
treatment At postmortem, besides syphilitic clmnges observed, 2 bad 
intracranial hemorrhage, 2 had bronchopneumonia, and 1 pneumococcic 
meningitis Five infants who died weighed under one thousand grams 
Of tile 12 remaining infants, syplubtic changes were found in 5 at post 
mortem examination Death was due in 5 instances to intracranial 
hemorrhage m 2 to atelectasis, and in 2 to bronchopnoumouia 

THEATilENT 

Antisyplulitic treatment has been started in each infant routinely, 
upon the discovery of a positiie 'Wassonnann reaction in either parent 
"We feel that immediate treatment jb justified for soveml reasons 
First a premature interruption of gestation in a syphilitic mother 
even though she has been treated during pregnancy is presumptive 
evidence of syphilis m the infants Second, the earlier the treatment 
13 instituted tlie better the prognosis, except m oases of severe visceral 
syphilis, and third as Wile and Shaw von ilettenhemi and others 
have observed it is becoming increasingly difficolt to make a diagnosis 
of congenital syphilis earlv These observers note that the picture 
of congenital syphilis has changed due to the treatment of mothers 
during pregnancy, so that very few of the infants show definite chm 
col evidence of the disease at birth If these infants are allowed to go 
untreated, the disease may manifest itself as late as puberty, or even 
later 

Some American observers who begin treatment before the manifes- 
tation of symptoms are Atlee and Tjson” wlio immediatelv treat all 
infants who have positive cord ■Wasaennann reactions SIcCord” also 
advocates this Dunham” treats nil offspring of mothers who have 
liad an active or recent ayphibtic infection and have not received 

Babli^ born fit hon e or In hoipltnJii other than illehael UoTftr nrod Incubator 
enre, are itaually tranitporto<l b> ipeclal ambulance to tho Barali Morrl* Prenuiturc 
Station Immediately after birth 
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treatment antenatally Wile and Shaw” believe that tieatment should 
be instituted for all infants bom of mothers with recent s-ypliihs, e\en 
though treated during piegnanc 3 Kolmei'-' noted that it vas adMs- 
able to regard eveij ehild of sj-phihtie paientage ns infected, and ad- 
minister antisn»hilitic tlieiapj even though the infant appeai-s healtln 
and gives a negative Wasseimann leaction, especialh if eitliei paient 
IS uncuied Taylor-” believes that all childien bom of sjphilitic 
mothers tieated during pregnancy, should be tieated pioplijdacticalh 
for at least two years 

There aie many Euiopean obser\eis who bebe^e that tieatment 
should be giien at bii'tli to all offspring of sjphilitic paients, legaid- 
less of the duiation of the infection, and also to supplement tlie pre- 
natal treatment gn'eu to tlic inothei Klaften-' belie\es that eieij" 
descendant fiom syphilitic paients should be subjected to propln lactic 
treatment He noted that the moitaliH of infants with congenital 
syphilis was around 30 pei cent, and that the mortality of those 
treated immediately was onh 91 pel cent In mow of this fact, he 
undertook pieieutne tieatment in appaicntly health} childien born 
of siphilitie paients vith a lesult tliat tbe moitalitv was reduced to 
7 9 pel eent In anothei article, tbe same autlioH’ states that such 
authorities as Galliot, Jadassohn, Pischl, Pinkelstcin Davidsohn, 
Parzke, Piiiard, SlaMk Noeggiath, Richtei Eiich Hiiller, and othei-s 
advocate the preventive tieatment in new bom infants of svphilitic 
paients Hoffman^” believes that infants boin of svphilitic motheis 
who have had a moie oi less eneigetic tieatment diinng piegnancv, 
should be subjected to picveutivc thciapv He states that one must 
take exception to the iiile, “no lieatment without picvioiis diagnosis ” 
Adams, m discussing a p.iper bv Nnbaiio”” stated that the battle in 
congenital svphilis is over in the first two nr three inonths, and so 
institutes immediate treatment in all infants, even if their inothcis 
had prenatal therapy jraifaiP* suspects the piesenee of congenital 
svTihilis in infants bom of infected paients, even when no certain 
signs of the disease exist, and cvin when tbe Wasseimann icnction 
is negative, he would tieat the infant ns if the disease wck* certain 
Pillsbury”" believes that it is haidlv logical to regaid the almost cti- 
tainlv infected infant of a niothei with eailv svpbilis ns ciiied bv jire- 
natal trentiiieut He notes that at the Welnnder homes, in the Scan- 
dinavian countries, where the long-continued nbscivatioii ol svphilitic 
motheis and children is unparalleled, it is the custom to continue 
tieatment of the infant after birth regnidlcss of the absence of svph- 
ilitic symptoms Scherber,”’ von den Steinen,'''* and Lereboullet,”'' also 
believe that all offspiing of svphilitic parents should be subjected to 
piophvlnctic tieatment 

Willie those observers are in the majoritv, theic are ninnv authori- 
ties who take qn opposite sfand Boas’'' is st rough opposed to tient- 
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any child until tlie diagnosis is definitely established Buschke 
and Gmnpert*^ conclude that a child of syphilitic parents must by no 
means necessarily be infected, and they are very careful in the aelec 
tion of children for prophylactic therapy Hahn” institutes treatment 
in the offspring of syphilitic parents when their Wassermaim reaction 
18 negatiTe only if they fail to gam properly m weight 

METnOD OP TREATMENT 

Until the past twelve months, the routme treatment, either prophy 
lactic or m tho presence of symptoms, was to use mercury in the form 
of munotions combmed with oral administration of mercury and chalk, 
together with sulpharsphenammo injected intramuscularly Mercury 
with chalk was started in the small dosage of one eighth gram daily 
because of the ease with which it causes diarrhea in veiy small m 
fants The dose was mcreased until infants one year old were receiv 
mg one gram three times daily Inunctions of five grams of mercury 
omtment were used only during their stay m tho hospital, and were 
given once daily for seven days, with se\en days' rest Snlphars 
phen amin e, m a dosage of 0 002 gram per kilogram of body weight, 
was mjected once a week for sue weeks with six weeks of rest and 
this course was repeated twice during the first year The mercury 
with chalk was given dunng the same tune that the arsenical was 
bemg administered 

BTOVARSOL THERAPY 

During the past year, stovarsol has been the onlv drug employed m 
our clinic Stovarsol acetarsono, or acetylammohydroxyphenylar 
sonic acid, known as ‘spirocid" m Germany, contains 27 1 to 27 4 per 
cent arsemc and is a white powder odorless, with a slightly acid taste 
It is manufactured m the form of 0 1 gram and 0 26 gram tablets The 
0 1 gram tablets ore the only ones which were used m this study A 
complete description of this drug is given by Maxwell and Glsiser” 

The dosage given to infants as reported m the literature vanes 
markedly m amount Thus, Soldm and Lesser^” gave doses to m 
fants m mcreasmg amounts os follows 

H OitS grain tablet <ra« dallj- for threo daya 
^ 0^5 gram tablet twice dolly for tbreo day« 

^ 0^5 gram tablet 3 time* daily for three days 

0^ gmm tablet twice dally for three month* and from 
then on 

^ 0^5 gram tablet 8 or 4 time* dolly until a minimum total 
doioge of 35 gram* bad been administered 

Tuacherer** working in the University clinio in Berlm, also used 
large doses both m infants and older children His regimen was to 
give the following 

^ 0 25 gram tablet onee daily for three day* 

■*4 0^ gram tablet £ times daily for three days 
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>4 0 25 gram tablet 3 tunes dailj for three dajs 

% 0 25 gram tablet i tunes daily for three dajs 

^ 0 25 gram tablet 4 tunes dailj for three days 

1 0 25 gram tablet 2 times daily for three dajs 

1 0 25 gram tablet 3 tunes dailj until a total dosage of 21 
grams ui forty one dais ivas giicn At least one more 
similar course was repeated, eicn though the infants 
had a negatne ■\Vosserniann reaction at the end of 
treatment 

Klaften gives newborn infants oue-balf of a 0 25 giam tablet the 
first day after birth During the first week he gn es thiec and one-half 
tablets combined with mercury The whole coui-se of prophylactic treat- 
ment thus instituted lasts eleten or twehe weeks, duimg mIiicIi time 
fifteen giams, or sixty 0 25 gram tablets are administered In pre- 
mature infants, howeiei, he gnes smaller quantities One-quarter of 
a 0 25 gram tablet is gn en the fiist daj’- of the first m eek of treatment, 
and half a tablet the remammg six da 3 's In the second week, one half 
tablet twice daily is given, and without further increase a total of four 
to SIX grams is administered 

(Smaller doses are ad5 0 cated by some Oppenheim and Pcsslcr^° 
give a dail}’’ dose of 0 01 to 0 03 gram to newborn infants, and to 
nursbngs up to six months 0 05 to 0 12 gram daily Courtm,’*^ quoting 
Danzer, reports that his system is to gn e a daily dose of 0 01 gram 
for three months, gmng a total dose of onh foui to fn e grams of the 
drug Kiosk^ recommends a dose of 0 02 gram per kilogram of body 
weight for four consccutn e dnvs each u eek for six oi eight u ecks 
Other obseners, Ench MuUcr,''“ ion den (Stcincn,’* "Wegner,^” and 
Bleschmann^' also belieic that a rest should be gnen after scicral 
dajs of treatment to allou the patient to eliminate the arsenic taken 
(Scherber^^ gives tliree 0 1 gram tablets dailj’- and increases the 
dosage to six tablets daily He obtains the permissible total dosage 
bj dividing tbe u eight of the child m kilogiams bv four Thus, a 
tcn-kilogram infant uould reccnc 2 5 grams in a total course 

Bratusch-Harrain^® lecomraends that the drug be gnen in relation 
to tbe bodi i\ eight of the infant lie gnes tbe following 

0 005 pram per kilogram daily for Ist week 
0 010 grim per kilogram daily for 2nd iveek 
0 015 gram per kilogrim dailv for 3rd iveek 
0 oc gnm per kilogram daih for 4tli iveek 

ind contiiii.es at this dosage for five more ivecks, 
after ivlucli a rest period of six ivecka is in 
stitnted 

Since extreme tare in administering arsenic to i oung infants is 
alwnis neccssnn it appears that this tipc of dose is adiisablc I haic 
list. 1 this SI stem adiised In Bratusch-Marrain,^’' after seeing it used 
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80 successfully by Abt and Traisman** at Northwestern University 
Olinic This method has also yielded excellent results when used by 
Rosenbaum ^ 

Three such courses are given tlio first year, and are continued at 
least one more j ear ‘Wasserraann tests are made at the end of each 
rest period 

Thirty two infants have been treated with stovarsoh Of these, 8 
have had this drug alone 7 have had mercury in combination with 
stovarsol, and the remaining 17 have had pre^uoua courses of mercury 
and sulphorsphenamme *■ 

EFFECT OF STOVAESOL ON STIIPTOMB AND ON WAfiSEEiLANN REACTIONS 
In 9 infants who had snuffles the condition cleared up m from four 
to eight weeks Five of these infants received mercury and chalk to 
gether with stovarsol, uith no more rapid change in symptoms than 
those on Bto^ar8ol alone Five infants had splenic and hepatic en 
Inrgement In 3 of these the liver and spleen were no longer palpable 
at the end of one course of therapy, in the other 2 the liver was no 
longer palpable at the end of two courses, but the spleen was BtiU 
enlarged It was however, in each case, smaller than when originally 
noted, and much less firm in consistency 

Six of the 17 infants who received stovarsol after having previously 
been treated with mercury and sulphargphenamme, were under one 
year of age All of these infants were clirucally and serologically 
negative when stovarsol treatment was begun Stovarsol was used 
simply to complete an adequate amount of therapy 

The blood ‘W’assermann and Kahn reactions have been negative after 
one course of therapy in all the infants treated with stovarsol, or with 
mercurj and stovarsol, and all have remained so Twelve infants have 
had 3 negative reactions when taken at the end of each rest period, 
and 3 have had two such negative reactions One infant who had a 
two plus "Wassermann and Kahn reaction following the use of one 
course of mercury and sulpharsplienamiue, bad a reversal of the reac 
tion following the added use of one course of stovarsol The reaction 
remained negabve on two further einmmations 

A favorable effect of stovarsol on the Wassermann reaction In in 
fantfl with syphilis has been reported by all authors Abt and Trais 
man*® had positive ‘Wassermann reactions reversed after treatment in 
14 out of 18 infants Rosenbaum^ reversed the positive Wasserraann 
reactions in all of 9 children who had treatment begun durmg their 
first year Maxwell and Glaser*® treated 10 mfants under one year 
4 of whom had negative Wassermann reactions at the start that re 
mained negative while 6 others with positive Wassermann reactions 

infanU brtmrtt to the clinic each ureek and onl> enoo^ of the druir to laBt 
one ■week 1* it 1* advleeU thftt ttw dniff be dLwoUed In water or week ten 

and fftven thirtr mlnatee before a feertJnK. 
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>4 0 25 gram tablet 3 times dailj for three days 

% 0 25 gram tablet 4 times daily for three dajs 

% 0 25 gram tablet 4 times daily for three dajs 

1 0 25 gram tablet 2 times daily for three days 

1 0 25 gram tablet 3 times daily until a total dosage of 21 
grams in fortj one days ivas given At least one more 
similar course was repented, cien though the infants 
had a negative Wassermnnn reaction at the end of 
treatment 

Klaften gnes newborn mfants one-balf of a 0 25 giam tablet tlie 
first daj^ after birth During the first week be gives thiee and one-half 
tablets combmed with mercury' The whole course of prophylactic treat- 
ment thus instituted lasts elet en or twelve u eeks, during which time 
fifteen grams, or sixty 0 25 giam tablets aie administered In pre- 
mature infants, however, he giy es smaller quantities One-quarter of 
a 0 25 gram tablet is gnen the first day- of the fiist veek of treatment, 
and half a tablet the remammg six days In the second u eek, one half 
tablet tuiee daily is given, and vithout further increase a total of four 
to SIX grams is administeied 

Smaller doses arc adyocated by some Oppenhemi and Fessler'* 
give a daily dose of 0 01 to 0 03 giam to neyvboni infants, and to 
nurslings up to six months 0 05 to 0 12 gram daily Courtm," quoting 
Danzer, rcpoi-ts that his system is to gne a daily dose of 0 01 gram 
for three months, gn mg a total dose of only four to five gi ams of the 
drug Krosl'*^ recommends a dose of 0 02 giam per kilogram of body 
weight for foui eonsecutne days each yveek for six or eight yyeeks 
Other obscryei’s, Ench IMuller,'*-' yon den Steinen,^^ Wegner,” and 
BlcschmanW also belieyc that a rest should be guen after seyeral 
days of treatment to alloyv the patient to eliminate the arsenic taken 
Scherbert’ giyes three 01 giam tablets daily- and incienses the 
dosage to six tablets daily He obtains the permissible total dosage 
by diyiding the weight of the child in kilograms by four Thus, a 
ten-kilogram infant yvould recen e 2 5 grams in a total course 

Bratusch-Marram” recommends that the drug be gnen in relation 
to the body yveight of the infant lie gnes the folloy\ing 

0 005 pram per kilogram dailv for Ist week 
0 010 gram per kilogram dailv for 2nd vcck 
0 015 gram per kilogram daily for 3rd yveek 
0 02 gram per kilogram daih for 4tb yveek 

and continues at this dosage for flic more yveeks, 
after yyluch a rest period of six yveeks is in 
stituted 

Since extreme care in administering arsenic to young infants is 
alyyays ncccssarv it appears that this tvpe of dose is adyisable Iliayc 
used this svsfem ady ised in Bratusch-HIarrain,''’' after seeing if used 
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cellaneoua and unknown, 161 cases Hasten” investigated the fate of 
39 cases of congenital sj'plulis and found that one half died of inter 
current infections, with only 16 living at the time of his study 
Antoniewicjs” reported thot 16 of 46 children, or 32 4 per cent, treated 
after manifest symptoms occurred, died (10 before reaching the age 
of one year), while in a group of 86 infants bom of syphilitic parents 
and treated prophylactically from birth on, only 0 per cent died, and 
all of these were o'n er one year of age Lange*^ observed 100 syphilitic 
infants for ten years Sixty seven of these died, 62 from respiratory 
and intestinal diseases Ten of the infants were premature, and only 
one survived He noted that even though symptoms of syphilis had 
disappeared after treatment, the children withstood infections poorlv 
White and Yecder” reported the results of treatment of 197 cases, less 
than two years of age Sixty died, or a mortahty of 30 1 per cent. 
Fourteen of the infants treated were premature, and 6, or 43 per cent, 
of them died 

Forty of the 68 infants followed in the clinic ha^ e had infections of 
varying degrees of seventy All of these infants haie had one or 
more attacks of nasopharyngitis and 15 have had otitis media Bron 
chopuenmonia occurred in 10 infante, bronchitis in 4, cervical adenitis 
m 8, pyelitis in 1 and gastroententis in 6 

Premature infanta are naturally more susceptible to secondary in 
fections because of their sire and lack of immunity to disease so that 
the infections that occurred in this group cannot necessarily be blamed 
on a lowered defense mechanism duo to sj-pbilis The hjgienic snr 
roundings of this group of infants at home have been very inferior and 
It IS probable that exposure to respiratory infections in particular 
has been frequent 

klild symptoms of rickets occur with frcquoncy in many premature 
infants even with adequate prophylactic therapy Four of tins group 
developed moderately severe rickets- Three of tliese infants were 
negroes 

One infant in this group had hydrocephalus, and one had spina 
bifida occulta Otherwise, no abnormnlities have been discovered 

At the present time there are under observation in the premature 
clinic 38 of these children Twelve of them are over two years of age, 
11 are between one and tv o vears and 16 are under one year Fifteen 
others were treate<l for at least two years, but have since been lost 
track of Two others over two years of age arc now m institutions 
During the time that the infanta were under clinic care, only 2, or 
3 44 per cent, died One of these the infant before mentioned ns hav 
ing a strongly positive Wassermann reaction after treatment, died 
at the ago of sixteen months from arsenic poisoning followmg an in 
jection of sulpharsphenamine in the third senes of treatment The 
twin Bister of this child died a short time afterward at home from 
what was probably bronchopneumonia. 
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Tablf IV 

iNTIilTENCE OF TeEATMINT ON V FIOIIT 



DUMBER OF 
IVFAKTS 

AVERAGE TVZIGHT 

AT 

SIX sfovrns 

AVl,a.\QE 1\ EIGUT 

AT 

TWELVE MONTHS 

Normal 

200 

4025 

0100 

Sulpharsplienauune 

43 

37C0 

C03S 

Stovarsol 

8 

37S0 

GC4-; 


Improvement in general body tone and ireigbt is alnays noted in 
syphilitic infants ivhile under treatment In Table IV the aieiage 
gams made durmg six months and one year are noted TJie aierage 
hsted imder the heading “normal” was obtained fiom all of the non- 
syphihtic infants brought to the cbnie duimg the past two yenra 
Gams dunng the first six months are icry much alike in each group, 
while the aierage gam for the whole 3 ’eai made bi the infants nho le- 
cened stoiarsol is oier 500 grains greater than the gam foi the nonsj-ph- 
ilitic group for the same length of time It must be lemeinbercd tliat this 
group treated with stoiarsol is niueh smallei m number than either 
of the other groups Improienient was often noted as soon ns stovarsol 
was started, while these same infants did not do iiartieularly veil din- 
ing the six-week rest periods Increase m appetite and activity was 
frequentlj' leported by the mothers 

Tezner,°’' noting the maiked impioiement m tieatcd sjphihtic in- 
fants, advocated the use of stovarsol m djstrophic and poorly thrn- 
mg nurslings Lesser and Soldm"'® espeeiallj emphasized the gam m 
weight of syphilitic infants treated nitli stoinrsol and traced this to 
the fai orable effect of the arsenie Von Mettcnheim^’ states that be 
sides the specific effect of stoiarsol on siphilitic lesions, the diug- has 
a tonic effect He found m the 18 infants whicli he treated, that the 
weight and general health improied, and the hemoglobin rose rapidlj 
Niederwieser'"'’ used stoiarsol m nonsjphilitic infants suflermg from 
anorexia and loss of weight and reported good results Bratusch- 
Marrain^® emphasized the good effects of spirocid ticatmcnt upon the 
physical development of those infants so tieatcd Juarros and Galar- 
reta,'"^ m treating 40 older children with spirocid, reported that the 
most constant effect of the drug nas an increase, sometimes verj' ac- 
centuated, 111 i\ eight and height Tuschercr''' obsened that children 
with congenital sj-philis, except those vith sec ere cisceral lesions, im- 
prove physicallc during the course of tieatment n ith stocarsol, nhich 
he attributes to the arsenic He found that the weight curies re- 
sembled those of healthy infants 

TOXIC SUIFTOCIS RESELTIXG FROCt STOVARSOE 

All ohseners note that toxic effects from arsenic arc less marked m 
infants than m older children Soldm and Lesser'" reported mild 
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Ilenlieimer reactions m infants as did Kjonibacli •* After tlie drug 
■was discontinued for some time, it wns ■^cU tolerated again 
Tone symptoms rcsultmg from stovarsol or spirocid occur fre 
quently, but they arc usually nuld In infants the most frequent tone 
manifestations are diarrliea, Tomitiug, cutaneous symptoms, and fever 
Diarrhea has boon noted bv many observers, Krombach®* reported 
occasional attacks in infants that alio treated Guillemot" noted that 
abght digestive disturbances occurred frequently Hnber" reported 
tbot 3 infanta ont of 16 treated developed diarrhea Bratnsch I^Iar 
ram stated that some infants receiving his customary dosage showed 
frequent and thin stools, but these never took on an alarming charac 
ter, and always disappeared rapidly after the drug was discontinued 
Abt and Traisman,^ and Maxwell and Glaser*® ha^e noted mild diar 
rheas m some of the infants they treated 
Exanthems of a morbilliform and scnrletmiform type have been 
frequently noted as ba\e urticarial and bullous lesions 
Transient albuminuria has been found by Abt and Traismon,** and 
Maxwell and Glaser *• The latter authors treated 2 infants who de 
velopcd a generalized flaccidity, one of whom died 
In the 32 premature infants that I have treated with stovarsol there 
have been tlireo who developed a mild diarrhea In each cose this has 
occurred during the fifth or sixth week of therapy after a total dosage 
of from 2 6 to 3 grams of the drug The looseness of the stools ceased 
shortly after the withdrawal of the medication, and treatment was 
started again after a lapse of one week, with no further upset 
Two infants developed an urticanal rash on the extremities which 
disappeared within one week after temporarily discontinuing the drug 
One infant twenty four days old, developed a diffuse redness of the 
akin over the face, trunk, and extremities, which was followed by a 
generalized desquamation No constitutional symptoms accompanied 
this and the infant gained four hundred grams m tho two weeks that 
tho desquamation continued 

In most cases it has been difficult for the mothers to obtain regular 
specimens of nrme from tho infants treated A trace of alb umin was 
noted transiently in 11 of 20 infants and children whose urine was 
examined No abnormal microscopic findings have accompanied this 
albumin, and it has not been considered a contramdication to the con 
tmned use of the drug 


COMMENT 

The earher ontisyphilitic treatment is started in congenital syphilis, 
the better tho chances for a normal infant and a serologic cure ilany 
infants who have congemtal syphUifl do not show signs early, and 
often the eorlv signs are so mild tliat it is difficult to mterpret them 
An extensive review of tho literature reveals that it is considered 
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Wise, particularly abroad, to subject all offspring of sjiibibtic parents 
to prophylactic therapy, especially where theie has been a recent in- 
fection, and where inothera did not ha-\e sufficient nutenafnl tieat- 
ment It is difficult and probably uiong to label a cliild fioni such a 
parent as syphilitic without clinical or laboiatory cMdence of the 
disease, but if one is to wait for this e\ ideuce, much a aluable time niaA 
be lost, resulting in the failuic to seciue as good lesults ns might IiaAC 
been obtained througli eaily tieatment AMiere tieatment inA olres the 
use of intramuscular injections, it is impossible not to brand the child 
as sJTihilitic, Avhile if a peroral foim of tieatment can be used, it is 
simple to advise and emploj' this foim of tlierapi without stigmatizing 
the child It is eytiemelv difficult to haAC patients return rcgularlj 
for injection therapj^ nhile no lack of coopeiation has been CAidenced 
with the simple dispensing of the stoAarsol tablets "When the parents 
can actually see an impioAement in the infant as far as gams in Aveight 
and body tuigor are coiicemcd, occurring dunng such peiiods of 
therapy, they are usually anxious to come to clinic regularly for the 
medication 

While m all piobability many of this group of infants did not have 
syphihs, the mortalitj of onlj 3 44 per cent is eiidence that the pro- 
phylactic tieatment has been of great Aalue The AVassermann reac- 
tion in all infants and children so treated has been iiegatu'e, and no 
later signs of sjiihilis haie ns A’et occurred 

SOiniARA 

1 At least two jears of treatment, either proplndactic or curntiAc, 

IS adAused for all premature offspring of sA^philitic parents 

2 Fifty-eight infants liaAo been treated proplij lacticnllj' or cura- 
tiyely for congenital sAphilis Of these 8 linAC recened stoAnrsol 
alone, 7 have had mercury and chalk in conjunction nith stoiarsol, 
and 43 haye had mercury and sulpharsphenaniine Of the latter group, 
17 haA e had stovarsol in their second j ear of treatment 

3 While no attempt is made to compare the results obtained by 
either form of therapA", stoAarsol by mouth is adAised because of its 
ease of administration, and the resulting cooperation of the parents 

4 Xo serious toxic SATiiptoms liaAC resulted from the use of stoMirsol 

5 Early treatment has resulted in a kuoAvn inortalitA of oiih 3 44 
per cent of the infants discharged from the prcmatiiie station to their 
homes, 27 9 per cent of the total 118 haAing died during their original 
admission to the hospital 

The irto\ar«ol used In this bIuiIa was fiimDhcd through the courtose ol AIrrek X. On 
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II Basal Metabolic Rate Variations in Relation to Boot Builu 
Adolescence and Allergy in Children 

WiLLiAJi Palmier Lucas, ]\I D , Helen Brenton Prior, jM D , Craivford 
Bost, ]\r D , AND Saxton T Pope, Jr , M D 
San Francisco, Cauf 

A STUDY of 1,33-1 bnsal rate determinations on 680 nonnal children 
shows ei err gradation from high to low rate The rates plotted 
foUow a typical normal distribution ciine similar to the distribution 
ciirres of any other biologic data in a large senes 
Symmetrical lariation aboie and below the average is seen in the 
normal distnbntion curie of any trait, the majonti of eases being 
classified ixormal, n hether the data arc height or oxygen consumption 
or introi crsion It is necessan' to plot the entire cnri e of distnbntion 
m order to recognize degrees of denation, and the total curve should 
be kept in mind m diagnosing vox ntal functions for anv indindnal 

BODI BUILD factor IN BASAL METABOLlSW 

Parallel studies of basal metabolic rate and body build in 415 chil- 
dren’ showed a definite relationship betueen thyroid actintv and tjpc 
of body build High basal rates were the rule for the slender-built and 
low basal rates foi the broad-built Oxygen consumption uas com- 
pared with bodj build In means of the Pearson coi relation coefficients 
The relationship betycen percentage donations from nieiagc calories 
per kilogram body v eight per hour, and from aveiage y idth length 
index of build foi age and sex ycre ns follows 

177 boi s Ages 3-17 jenrs r* = —0196 ±0 049 
238 girls Ages 3-17 years r <=- -0 262 +0 041 

These ncgatne correlations shoyed that degrees of slcndenicss be- 
loy n^crage of body build yere related to degrees of increase aboic 
aioragc in on gen absorption in this group of 415 children In other 
yords the diflerence in rclatne width of the bod^ (measured bj the 
width-length index) seemed to be a determining factor in oxigen ab- 
sorption yheii both were on a unit basis 

Our approach in the present study, being medical and not surgical, 
has employed the basal metabolic rate ns its method for recognizing 
lei els of glandular function Consequently, the classification of the 
children has been in terms of basal metabolic rate larmtions Recog- 
nizable pathologic thyroid nbnoimnlities liaie been excluded from tins 
studi 
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If biopsj "u ere feasible we wonder if even these remaining thyroids 
might not show histologic staining differences consistent with varying 
degrees of seoretorj aotmt 3 “We hare considered this senes to repre- 
sent hypo- and hypcrfunction without hypo and hj'perplasia "We 
have not seen any progressne tendencj toward the pathologic entities 
"What determines the levels of glandular actiMty is debatable, al 
though suspicion falls strouglj on mhcntauce Physical type, how 
ever, seems to bo almost Jn^anQbly a consequence of glandular state 
The groups called linear aud lateral uudoubtedlj are to be aasoci 
ated mth thj'roid hj-per and hypofnnctious respectivelv and the 
bodj changes induced bj extreme gross pathologic thyroid states are 
unquestioned and diagnostic 

Our basal rates were referred to the Benedict Talbot standard 
They were done after one half hour rest in the postabsorptive state, 
and represent at least two consecutive determinations that checlc 

moH Basal iietabolio rates Ds, slender children 

One hundred and ten of our C80 cliddren had basal metabolic rates 
of 20 per cent plus and oicr but exhibited none of the cardinal toxic 


Table I 

Hion Basal Metabolic Rates in Slenbeb Built n mrjntrw 


CASE 

NO 

AOE 

SEX 

W L INDEX 

VXaiATIOV 
rv PEH CENT 

VAEIATXOy 

TBOU AVEBAOE 

tmo HT 

Tb PER GENT 

B B E. 

PEE 

CENT 

nATnarra 

FEB 

HOUR 

81 

4 

F 


-80 0 

464.0 

39 0 

6a 

4 

F 


- 74 

442 0 


CW 

6 

F 

-7 

-2L0 

4-28.8 

597 

141 

0 

M 

-1 

- 6J) 

429 0 

49 0 

6S8 

0 

it 

-fl 

-16J 

429 0 

46.3 


0 



-117 

4251 

46 7 

491 

0 

it 


-18 0 

+3L0 

60 7 

443 

6 

it 


- 30 

428.4 

6L6 

166 

8 

M 

-5 

-12 6 

428 0 

47 6 

406 

8 

F 


-210 

486.8 

60a 


0 



-18.6 

426 7 

61 7 

72 

8 

F 

+8 

- 87 

4461 

492 

100a 

8 

it 


- 96 

-487.3 


840a 

9 

F 

-C 

- 1.8 

444 0 

C2.4 

49 

9 

F 

-1 

-16 0 

-HM 8 

5 6 

87a 

10 

F 

-a 

- 60 

+23 0 

62 8 

322 

12 

F 


-10 4 

+2..0 

03.8 

412 

16 

F 

-1 

-13J 

+24 0 

08 5 


Tbfl WIdtb-L»tnffth Indax variation ehowa relaUve brmdtU, or porccntftffe broader 
or muTowor than averace, for the aia, Eroop 

Variation from averairo vralEht showa the J>crc«Btajre underwelfht referred to the 
Boldwln-VTood standard. 

BJLH. la tho Basal AletaboUc Rate referred to the Benedict Talbot scale. 


signs of hyperthyroidism, such as tremor, exophtlialmns and other eye 
signs h\'perhidrosis, and polyphagia They were however high 
strung ensih fatigued children and often had rapid pulses The 
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II Basal, JIetabouc Eate Vaeiations est Eelation to Bod\ Build 
Adolescence and ALEnnoT in Children 

William Palmer Lucas, M D , Helen Brenton Pryor, j\I D , Crawford 
Bost, M D , AND Saxton T Pope, Ir , M D 
San Francisco, Calif 

A STUDY of 1,334 basal rate determmatioiis on G80 normal children 
shows eveiT gradation from high to low rate The rates plotted 
follow a typical normal distribution cnn'e similar to the distribution 
curres of any other biologic data m a large senes 
Symmetneal variation aboie and below the aveiage is seen in the 
normal distnhution cum'e of any trait, the majontj of cases being 
classified normal, whether the data are height or ovygen consumption 
or introi ersion It is necessarj' to plot the entire cmwe of distnhution 
m order to recognize degrees of donation, and the total ciine should 
be kept in mind in diagnosing not mal functions for any indn idual 

BODY BUILD FACTOR IN BASAL METABOLIS'M 

Parallel studies of basal metabolic late and body build in 415 chil- 
dren^ showed a definite relationship between tlnroid activitj and tipe 
of body build High basal rates were the nile foi the slender built and 
low basal rates for the hroad-built Oxygen consumption nas com- 
pared until body build In means of the Peaison con elation coefficients 
The relationship hetueen percentage dciintions from nierage calones 
per kilogram hodi u eight per hour and from aicrage u idth-length 
index of build for age and sex ucre as follows 

177 hoi s Ages 3-17 i ears r* = -0 19G ±0 049 
238 girls Ages 3-17 i ears r ■= -0 2G2 +0 041 

These ncgatne correlations showed that degrees of slenderness be- 
low aieiage of body build uere related to degrees of incicnse above 
average in oxvgen absorption in this group of 415 children In other 
words the difTercnce in relative width of the hodv (measured h} the 
width length index) seemed to he a determining factor m oxvgen ah 
sorption when both were on a unit basis 

Our approach in the present study, being medical and not suigical, 
has emplov ed the basal metabolic rate as its method for recognuring 
levels of glandular function Conscqueiitlv , the classification of the 
children has been in terms of basal metabolic rate variations Eccog- 
nizahlt pathologic tlivToid abnormalities have been excluded from this 
study 
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“Statistics also show tliat there is a relation between the height and 
weight and the heart rate m children of the same age, in the sense 
that the heart rate tends to be slower m children of larger stature “ 
This IS aliown in tho accompan^nng table by Volkmann 


Ita*ATTOK or IIeabt Hate to Body Lkaotu at DirrEHEjrr Aobb (Volkslakn) 


AOK 

BiIA]>L CltlliDBBN 

lases OmLEBKN 

1 

140Jj 

128 1 

2 

124 0 

IILO 

8 

113.2 

1W.3 

4 

1117 

110.2 

a 

100 0 

102 3 

0 

102.5 

009 

*" 

1010 

08.8 

8 

07 0 

OS 0 

0 

00 0 

89 0 

10 

03 0 

SS 0 

11 

SS^ 

S 0 

12 

Oljl 

SIO 

18 

87 6 

81 0 

14 

89 1 

80 a 

15 

8L0 

81 0 


Recent work* indicates that the normal body temperature is higher 
for young cluldren than for adults Dr Stoic and hliss Ludwig at the 
Institute of Child Welfare University of Cohfonua have studied 
variations in body temperature in healthy pre school children. Rectal 
temperatures ucro taken at nine and ele\en o clock m the morning 
and at one and three o’clock m the afternoon each day on 18 children 
They reported that each child had Iuh o\rn range of temperature In 
one child the average of all terapemturo readings was as high as 
100° F and another as low as 99 2° P The average for the total 
senes of records was 99 6° P which is distmotl} higher than the roc 
tal temperature of 98 9G° P which Howell reports as normal for 
healthy adults 

Jenkins* reported mean bodj tempemtures taken at the time of 
basal metabolic rate detennmations for 84C men to be 97 7° P , and 
for 2,408 women to be 98 1° P Tliese were mouth temperatures, and 
are a httle lower than Howell s* flgarcs 

Jenkms' matenal indicates that a 'nse of one degree Fahrenheit 
18 equal to a nse in the basal rate of Bcvpn per cent in the case of men, 
or five per cent m the case of women One degree Centigrade is the 
equivalent of tv elve per cent for the men and nine per cent for the 
women ' Dnboia reports 7 2 per cent for each degree Falirenheit or 
18 per cent for each degree Centigrade 

Because tho pulse rate is normally higher, and the body temperature 
IS normally higher, at the younger ago levels, both of these facts seem 
logically in keeping ^v^th higher basal metabohe rates in young cbil 
dren, since rapid pulse and wasteful rate of oxidation are associated 
with an overactive thyroid gland 
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Our findings would tend to agree m tlieon with Jenluns’ basal pulse 
complex and with the prediction formula of Read,® although to date 
we have not made use of these methods 

The climcal application of these facts may be helpful in under- 
standing a certam tjTie of persistent Ion -grade febrile state which 
often reaches the pediatneian After negatn e physical examinations, 
negative intradei-mal tuberculin tests, and negative roentgen studies, 
children with this complaint frequently remain under suspicion of 
obscure infection, usuallv pulmonary or hilar 
Several observers" haie reported a prepuberal rise in the basal 
metabohc rate Inasmuch as our figures show basal lates much higher 
for preadolescent than for adolescent children, we wonder if the ap- 
parent prepuberal use is not because the first observations v ere made 
at ages nine to ten instead of at ages five to six years The aieragcs 
of 1,334 first satisfactory basal rate determinations bj age and sex 
for our 680 children are as follows 


AGES 

1 BOVS 

1 omes 

^ UMBER 

1 C\SES 

A^^:RAQE BASAL 
METABOLIC RATE 

NUMBER 

CASES 

A\TRAOr BASAL 
METVBOLIC RATE 

3-5 

1 31 

plus 16 91% 

■■Rmi 

plus 11 42% 

6-9 

13" 

plus 10 71% 


plus 8 63% 

10-17 

141 

plus 0 25% 


plus 2 68% 


It will be seen that there is not only a prepuberal nse, but that there is 
a consistent and continual use as the age level recedes to early child- 
hood 

Consequently, it maj be stated moic acciiratelv that the basal meta- 
bolic rate decreases regularly from early childhood to adolescence 

BASAL 3IETABOLIC KATE VARIATIONS DURIXO ADOLESCENCE 

The so-called distorted energy requirement of adolescent children 
is illustrated in the widely variant basal metabolic rates obtained 
during this period The unusual activity and demands made by rapid 
grovdh IS offered os explanation Table V shovs a serial study of 
basal metabolic rates on 26 of our adolescent children Wide fluctua- 
tions in rate and rapid swinging from plus to minus or minus to plus 
were charactenstic of this group 

Blunt, Tilt, McLaughlin and Gnnn® studied 46 girls aged nine to 
eighteen cears at c early internals ThcA state that neither the acer- 
age figures for the different ages, nor the ^nrlntlon in their few indi- 
vidual girls shoned am efleet of puberty 

Gardiner and Brett® in a study of adolescent goiter compared physi- 
cal measurements of one hundred cases of colloid goiter vnth aicrage 
standards for height and weight They reported that a large majontc 
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Table II 

Wuic Fluctuations in Bab-vl R\tm DuiiiNa Aboliscenoe Illustrate the 

“DIBTOETED ENEROY” RKJUIBEirENT 


CASE 

NO 

AQE 

BEX 

W L INDEX 
VARIATION 
IV PER OENT 

VtlUATION 
rBOil AVEBAOE 
trEIOHT 

IN PEE CENT 

B il R. 

PEE 

CENT 

OALOSUtS 

PER 

HOUB 

290n 

10-0 

It 

-6 

-ILO 

+18 0 

C8 0 


U-0 



-10 0 

+2C.9 

00 4 


11-3 



-U 3 

+ 4J; 

48 0 


11-0 



-10 8 

+11 8 

68 7 

ins 

11-5 

it 

+1 

- 0.3 

+ 27 

56 0 


ll-« 



-120 

-21 0 

45 7 


11-9 



-12 0 

+13L 

4/ 0 


11-11 



-15 6 

00 

a47 


12-6 



-KU 

+21 0 

684 


12-8 



-1C 7 

+16 7 

64 1 


13-0 



-17 0 

+ 2.0 

60 0 


18-6 



U4 

+11 0 


CoS 

11-9 

it 

+2 

+18 7 

+23 8 

660 


lS-4 



+10 4 

- 9 0 

518 


12-/ 



+ 1.8 

-10 

60 6 

892 

ICM 

it 

+0 

46L0 

-10.4 

46 0 


10-7 



+10 4 

00 

Cl 4 


12-8 



+22 7 

- 2 0 

06 0 


12-10 



+28 C 

+1D.C 

578 

437 

12-0 

it 

+6 

+rLi 

-14 2 

40.5 


12-0 



00 

- 7 2 

6L5 


18-0 



00 

-21 0 

46 4 


38-0 



+ 41) 

- 0 4 

57 8 

403 

11-0 

it 

-1 

+14 8 

-10.2 

48 n 


11-i 



+21J> 

-12 0 

48 1 


1^-0 



+21-2 

4 2.7 

50 6 


1--4 



+30 0 

-10 7 

692 

^^40 

9-5 

it 

-1 

-12.G 

-ICJ) 

302 


9-8 



-111 

+ 55 

46 9 


9-11 



- O* 

- 57 

4" 0 


10-8 



- 40 

+23.8 

00 7 


11-1 



- 82 

+ 7J 

532 

<*A 

9-0 

F 

—7 

-25 0 

+21 7 

16 


10-0 



- 7.2 

+ 40 

50 6 


10-1 



- 77 

- 47 

460 


10-4 



- 61 

-12.8 

432 


11-4 



-16 0 

+"-i0 

66 4 


11-7 



-ILO 

+ 6J3 

64 3 


11-10 



-14.0 

+18 8 

546 

410 

0-8 

F 

+2 

+12,1 

00 

61 0 


10-2 



+10 9 

- 8.5 

40 0 


10-0 



+ 70 

-18 0 

412 


11-0 



+ 60 

00 

60 8 


11-7 



+ 96 

+10 9 

607 


ia-0 



+16 6 

+1L8 

68 4 

410 

U-1 

F 

+3 

440 0 

- 82 

48 4 


11-7 



+13 6 

+ LO 

622 


12-7 



+24 6 

+ 7J. 

662 


Tb« width Lenrth Index ratiatJon ihow» relative body -width, or percentage broader 
or nar r ower than averaffc, for the ace. sax, croup. 

■Variation from averaco weight abow» the percentage ovarwelght or tmderwelght 
referred to the Baldwin Wood heltht-welght table. 

Is the Basal MetaboUo Rate refe r red to th© Benedict Talbot scale. 

Benedict Hendry Baker and Anb BuboU standards were used for a few cases. 
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TABI.1 H— Covt p 


CASE 

VO. 

AQC 

sn 

tr L CfOEl 
VAKUTIOV 

IV FtaCEfT 

TAIIUTION 

nrauxmuoc 

Trrionr 

r\ PTB C32CT 

B Af. B. 
rxB 

CeST 

c.\Ufftrrj3 

FEB 

noua 

3"C 

10-2 

F 

-1 

-111 

-U£ 

30.2 


io-« 



- 3.8 

4-66 

51.8 


11-0 



- 21 

-10 3 

43.3 


n-3 



- 0.3 

-12J 

43 7 


11-0 




- iJi 


18J 

10-2 

F 

-0 

- 60 

- 

43.9 


ICM) 



- eo 

+254 

69.3 


11-4 



- 57 

+30 2 

067 

44S 

12- 

F 

-12 

-17.2 

+ 6.3 

51.5 


13- 



-12 C 

433-C 

68 4 


13- 



- 00 

+ 71 

5JU 


14- 



-IIJ) 

+2S1 

65.fi 


of children mtU goiter iverc nbovc aTerage height for their age Their 
hyperthjTOid patients were below average weight for age and height 
Their hvpothvroid patients were aboie average Height for age and 
height 

Stocks, Stocks, and Kam'” reported a similar finding with a pos 
stble explanation as follows “Goiter tends to appear more readily or 
to become more pronounced in relation to the child s sixe (in girls 
whose heights are above average for their ages) or girla whose thy 
roida enlarge abont puberty tend in consequence to grow more rapidly 
in height’’ The authors incline toward the first explanation 

Holmgren'* m 1910 studied the growth apurt at pubertj He thought 
that rapid growth in height at the time of pubertv was likely to produce 
a hyperthvroid reaction In 1929 Thomas" stated that this congnne 
tion of high metabolism with byperthvroidism and rapid growth indi 
cated that the thyroid hormone which stimulates metaboliara was 
identical with the growth-accelerating hormone of the thyroid 

FACTOnS D, LOW BASAL ilETADOLIBlI 

Fasting has been shown to lower the basal metabobe rate Talbot s" 
study of fasting m cases of idiopathic eonvnlsions in cluldren in 1925, 
demonstrated definite reduction in metabolism Schick and Cohen“ 
the same vear studied convalescent children and reported that a low 
basal metabolic rate followed the exhaustion of fevers and mfectiona 
and might last from one to several weeks. They believed that the low 
pulse characteristic of early convalescence was caused by the low 
metabolism 

Since higher basal metabolic rates are chanctcnstic and normal for 
voung children, all mhms rates should receive careful attention as in 
(heating a deviation toward an abnormal glandular condition Inspec- 
tion of the mean basal metabolic rates for this senes indicates that 
any minus rate m a prcadolescent child is below the accepted limits of 
normal, when the correction factor of minus 11 6 per cent is applied 
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Examples are given m Table in where the basal rates when cor- 
rected with minus 11 5 per cent are all distinctly low 

Table TTT 

Peeabolescent Children With Slightly Minus Basal Bates 


CASE 

NO 

AGE 

SEX 

TV” L INDEX 

VARIATION 

IN PEE CENT 

VARIATION 
FHOM AVERAGE 
"WXIGHT 

IN PER CENT 

B 11 E, 

PEE 

CENT 

CAIiORIES 

PEE 

HOUR 

279 

6 

p 

+3 

+ 42 

-3 6 

34 6 

258 

7 

M 

-3 

+ 44 

-1 3 

42 7 

128 

9 

M 

-3 

+ 60 

-2 8 

44 3 

115 

8 

P 

+4 

+ 43 

-2 0 

39 6 

100 

0 

P 

-5 

+18 1 

^1 

412 

101 

4 

M 


+116 

-1 5 

36 1 

102 

8* 

P 

-4 

+ 50 

-1 6 

39 2 

153 

7 

P 

+1 

+ 42 

-3 9 

45 2 

264 

9 

F 

+1 

+31 0 

0 

49 5 

205d 

9 

P 


+17 0 

-4 6 

43 2 

125a 

8 

P 

44 

+17 7 

-2 4 

46 4 

498 

7 

P 

+7 

+10 9 

-4 2 

43 0 

427 

5 

F 

+2 

+ 10 

-3 6 

31 9 


The Wldth-Lenuth Index variation shows relative breadth, or percentage broader 
or narrower than average for the age sex. group 

Variation from average weight shows the percentage overweight refen ed to tlie 
Baldwin-Wood standaid 

B M.R. Is the Basal Metabolic Rate referred to the Benedlct-Talbot standard 


Children below ten yeais of age with basal metabolic rates no lower 
than minus three or minus four (Benedict-Talbot standard) tend to 
put on weight readily and to be sluggish These show marked im- 
provement with a little thyroid therapy 


Table IV 

liOW Basal MIetabolic Bates in Broad-Bdiit Childben 


CASE 

NO 

AGE 

SEX 

W L INDEX 
VARIATION 

IN PER CENT 

VARIATION 
PROM AVERAGE 
"WEIGHT 

IN PER CENT 

B il R. 

PER 

CENT 

CALORIES 

PER 

HOUR 

409 

3 

P 

+10 

+13 8 

- 94 

27 6 


4 



+54 0 

-23 3 

30 9 


4 



+27 0 

-11 0 

33 3 


5 



+32 7 

-218 

30 6 

349 

6 

M 

+1 

+12 6 

-23 7 

32 5 

331 

6 

P 

+1 

+25 0 

- 98 

45 0 

464a 

6 

F 

+2 

+24 5 

- 65 

40 2 

318 

7 

M 

+4 

+18 0 

-19 4 

40 7 

45 

8 

P 

+4 

+20 0 

- 48 

43 0 

8 



+110 

00 

40 6 

543 

8 

P 


+28 0 

- 71 

46 6 

154 

9 

M 

-3 

+28 7 

-25 4 

38 3 

295b 

10 

m: 

+2 

+28 8 

-19 4 

46 1 

9 

10 

F 

+5 

+18 8 

-18 5 

42 i 

450 

12 

P 

+12 

+25 2 

-26 0 

56 5 

506 

13 

P 


4481 

-27 7 

62 4 

190 

14 

P 

+13 

+213 

-19 0 

56 5 


The Wldtli-Length Index variation shows relati\e breadth or percentage broader or 
narrower than average for the age, sex, group 

Variation from average weight shows the percentage overweight referred to the 
Baldwin-Wood standard 

B M.E. Is the Basal Metabolic Rate referred to the Benedlct-Talbot standard 
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TArentr niglit of onr cnacs m which the basal metabolic rate was 
ver} low irere more overwcJffht than the abore group, and these chU 
dren appeared with an entering complaint of obesity Several of this 
gronp shown in Table IV were very broad bnilt with large width 
length indices and all appeared to be markedly overweight Their 
basal metabolic rates were low and became very low when corrected 
with minus 11 6 per cent These children require thyroid treatment 
for a much longer period of time than the group m Table HI, and need 
to stay on a restricted diet Thev lose weight quite readilj while 
taking thvroid and roost of them feel mneh better on thyroid than 
when not taking it This group ahows the extreme of tlie low vana 
tions and is close to the borderline of pathologic hypothyroid cases 

Verr broad bmlt children often have low basal metabolic rates and 
come m complaining of bemg oienreight when they are not very 
much overweight for their build 

ANOMALOUS LOW BASAL RATES IN 6LENBCR UNDERWEiam* CmLDBEN 

Dr Httskms’’ of the neiiro endoermo research department at Harvard 
reported “In addition to the slaggwh, myxodematons tyjie of defici 
ency as just described, there has come to be recognised m recent years 

Tabu; V 


Loir BisAi llKTVBOuo Rahs et Cotadt Bix.vi*eb Bcilt CniLDtrv 
Who Am Oftek Aujnwio 


0A8C 

3*0. 

AGE 

BliX 

W L DTDKX 
VAMATWN’ 

rvpiRCKirr 

VAJtXATTOV 

r»ou ATxaAOs 
WUOHT 

IH POIOCHT 

B. M t. 

rra 

CESV 

OALOjUZa 

mi 

nout 

2-W 

0 

F 

-r 

-ILS 

- 97 

807 

41 

7 

F 

+I 

- 60 

- rc 

88 9 

fiOTb 

- 

M 

-1 

-iijr 

-1L3 

86.6 

107 

8 

F 

-2 

- 88 

-19.3 

288 

874 

8 

J[ 

+2 

-1L8 

-laA 

88 6 

216 

S 

1C 


- 78 

-12 0 

367 


9 



- 21 

- 9.6 

4S.6 

6C2 

0 

U 


-17 8 

-11.3 

SflJ 

3M 

10 

u 


- <J^ 

-20 7 

S96 

20 

11 

F 


-12.8 

-17 0 

86.5 

M 

n 

1C 


-14 0 

-12 7 

48.1 

69 

18 

F 

+c 

- SJJ 

-19J> 

42.6 

416 

13 

1C 

~r 

- 78 

-IS 6 

53M 

8^ 

16 

11 

_3 

-17 8 

-17 0 

43 7 

632 

18 

F 

+fi 

-10 0 

-18 7 

45.2 


18 



-loa 

- 84 

606 


Th«s W Wth-Lietifth Index varintlofi cboira rtlntlv^ breadth of body or percentace 
broader or narrower than axerace for the afr aox ffrovp. 

Variation from averac* rrelcht *liow* the pereeutarc oTcrreJ^t referred to the 
Baldwin Wood atandarrt- 

BJAR. la the Uoaal 31 tabollo Bate referred to the Benedict Talbot ataudard. 


a tUn, irritable nonmyxedematons ^jpe Tbc subjects, far from be 
mg pblegmatic, are overresponsire to enriroiimontal annoyances Tbe 
oansal relationsbip of tbyroid deficiency to tbe condition i» indicated 
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by the marked dimmution of the basal metabolic rate and is proved by 
increase of weight and restored placidity of disposition under tbjioid 
medication ” 

Topper and Muber'® reported a group corresponding to one of ours 
that was undenveigbt with low basal metabolic rates 
We have 67 cases showing moderately low basal metabolic rates in 
children, the majority of whom are slender-built and aU of whom are 
under average weight referied to the Baldwin-Wood standards These 
children might be expected to have high basal metabolic rates, both 
because of age and body build Table V illustrates this group which 
deviates in the unexpected diiection m basal metabohc rate We have 
tried to find out what other things they share in common 
As a gioup they are fairly quiet youngsters with a heightened upper 
respiratory susceptibility A large proportion of them (46 out of 67) 
are also allergic (Their upper respiratory susceptibility may be on 
an allergic basis ) Upon exammation, allergy was the most sugges- 
tive co mm on denommator Consequently, a direct analysis of our 
allergic cluldien for whom basal rates were available, was imdertaken 
to demonstrate, if possible, any existent metabohc trend 

BASAL RATES IN ALLERGIC CHILDBEN 

Out of a group of 72 allergic children, 58 had mmus basal metabohc 
rates when coriected for age The othei 14 ranged from plus 12 1 per 
cent to plus 1 8 pei cent The average basal metabolic rate for the 
72 was minus 5 8 per cent The tendency of the group therefore was 
toward low basal metabohc rates 

Table VI shows the relationship between allergy and basal meta- 
bohc rate by age 

Table VI 


The Basal ilETABOLic Bate is 72 Allergic Chubeen 26 or Whojt Had SIoltiple 

AIanitestatiol s 


\GES 

ASTHMA 

ECZEMA 

HAT FETES 

URTICARIA 

OASTKOINTES 
TPJAL ALLERGY 

tf 

s 

CO O 

& ^ W 

m o 

o O c2 

o o ^ ' 

5 

® 

5* ^ W 

CO ^ O' 

V n a: 

fe. 

o o > ' 

y 'z. ^ 

cs 

^ ^ ^ 

i ^ 

OT > o ! 

cj a oi 

0 0^1 
y y. < 

T d ^ 

fe w 

u n S 

o o ^ 

S' z <; 

B 

a 

O’ „ n 

w “ w 

£0 ^ Q 

O p Ci 

o o § 

y y ^ 


minus 

nunns 




0 3 

2 2 17 2% 

1 1 19 9% 





minus 

plus 

minus 

plus 


4 6 

16 25 4 9% 

6 9 5 3% 

G 11 8 1% 

1 27 2% 



minus 

minus 

minus 

plus ' 

plus 

7 9 

12 18 9 8% 

4 5 16% 

11 20 5 7% 

6 9 4 0% 

3 9 11 1% 


minus 

plus 

plus 

plus 

plus 

10 15 

12 33 4 8% 

4 9 13% 

14 39 0 6% 

2 5 10% 

2 3 3 6% 

Total 

minus 

minus 

minus 

plus 

plus 


42 6 43% 

15 4 22% 

31 3 32% 

9 5 91% 

5 81% 


Presented bj nge groups and shotting averages compiled from 198 B M.R. dt— 
terralnatlona on allergic cases. 
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Not all of onr allergic cliildrcn were slender bmlt with low basal 
metabolic rates The babies with eczema were broader than average 
and for them metabolic studies are lacking 
Measurements to classify body build were done on 97 allergic chil 
drem The younger children had more eczema and the older ones 
more asthma and hay fever See Table VII for the classification by 
age, sex and build 

Table VII 


Body BuiLn nf 97 Aiioano CmurRiN 28 or Whou Had Moltitlx JIiKineTATiows 


AOXS 

ABTrOTA 

1 I«0 AVEEACX 
avfixft BUILD 

Ecrr.iTA 

1 KO AVnUOE 
CASES BUILD 

HAT 
; KO 
OASES 

1 

ITVEB 
AVZBAOE 
BUILD j 

UETlOAEIA 

NO AVEKAOB 
CVflES BUILD 


0 3 

4 

8 0% 
Harrow 

0 

0 6% 
Broad 

<v 


6 

0 2% 1 
Broad 1 

S 

16% 

Brood 

4 0 

18 

8Ji% 

Narrow 

- 

1.8% 

Broad 

7 

rxnctly 
Avemgo ' 

1 

2 0% 1 
Broad 

1 

2 0% 
Brood 

7 9 

11 

a.0% 

Norrow 

a 

0.6% 

Broad 

8 

3.1% 

Narrow 

4 

8 7% 
Norrow 

6 

6 0% 
Narrow 

10-lS 

10 

4.4% ' 

IsQITCrW 

3 

0 7% 

NaiTOW 

14 

8 6% 
Norrow 

1 

11.0% ' 
Norrow 

3 

07% 

Brood 

Total 

49 

8 4% 
Narrow 

21 

0 6% 
Brood 

31 

2.4% 

Norrow 

11 

2 1% 
NottowI 

, I" 

1J% 

Narrow 


Pre*«fit«l b7 a^e ffroop* and everase bed) build In tenu* ot pereentaffo 

breadftf or nnrrower than the mean for ase and rex. 

The total ajlerclc averne« per cent narrow. 


Body measurementfl to distingmsb build were recorded in terms of 
percentage broader or narrower than average for age and sex, Tlio 
children with asthma and hay fever were consistently slender built 
with mmus basal metabolic rates Tliose tnth eexema wore abghtlj 
broader than average and had variable basal rates The children with 
urtioana and gastrointestinal allergy showed no consistent type of 
body build and their basal rates ns a group ranged above average 

Whetber there is a causal relationship between low basal metabolic 
rates and certain allergic tendencies m children is a question that 
merits farther study At tlie present time we can say only that in our 
group of slender built children with basal metabolic rates lower than 
average for their ages, and lower than average for their build G8 per 
cent were allergic In addition to this 80 per cent of our allergic chil 
dren, who had basal metabolic rate determinations done, had minus 
rates Perhaps the constitutional foctor in allergy is similar to the 
constitutional factor which causes the unexpected direction of varia 
tion in the basal metabobc rates 

Constitutional influences on basal metabolism are reported by the 
"White House Conference to he 

1 Those hereditary factors which affect body size and proportion 

2 Those which affect nervous organization. 
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3 Those which produce a tendency to leanness or fatness, aside 
from the endocrine functions 

4 The endocrine factors themselves 

The report further points out that there aie great vaiieties of body 
shape and size which possess normal endocrme functions and that 

1 The presence of hone diminishes the metabolism pei unit of mass 
while the presence of large amount of muscle increases it 

2 A highly neiwous or hysteiical temperament accentuates the 
basal rate while a phlegmatic temperament lowers it 

We have previously pomted out that broad-built children have 
larger bony frameworks than slender-bmlt ones who have better mus- 
cles Our pei-sonahty and heredity studies have shoivn that, m gen- 
eral, our slender-built children are much more nervous, high-strung, 
and easily fatigued than our broad-biult children, who aie, m general, 
slower and more easy-going All of these things are eorioborative of 
the findmgs of the White House Conference Committee since our 
slender-built children consistently had higher basal rates tlian our 
broad-built ones, even though we had one group of slender children 
with low basal rates which were averaged with the other slender-built 
children 

CONCLUSIONS 

1 A group study of any biologic data helps to establish trends in 
the general population and to diagnose noimal vaiiations foi the indi- 
vidual 

2 The individual case cannot illustrate all the elements that make 
up the group classification, nor can one case meet all the leqinrements 
that result in the conclusions drawn from a gioup study 

3 Such a group study of 1,334 basal metabolic rates in 680 children 
shows every gradation from high to low rates 

4 The basal metabolic rate decreases regularly from eaily child- 
hood to adolescence, where it reaches the adult level 

5 Other physiologic data, such as pulse rate and body temperature, 
parallel the basal metabohc rate in its age lei el variations, tending to 
emphasize the reasonableness of the findmg 

6 High basal metabohc rates are characteristic of slender-hiiilt chil- 
dren regardless of age, and low rates are chaiactenstic of broad-built 
ones 

7 Smce the higher basal metabohc rates are characteristic and 
normal for young children, all minus rates should receive careful at- 
tention as mdicatmg a deviation toward an abnormal glandular con- 
dition 

8 Children under ten years of age imth slightly minus basal meta- 
bohc rates tend to put on weight readily and to be sluggish 
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9 In our group of sleuder built children with basal metabolic rates 
lower than n^era^^e for their ages, and lower than average for their 
build, C8 per cent were allergic In addition to tlus, 80 per cent of 
our allergic children, for whom there were basal metabolic determina 
tions had minus rates 


REFEBENOES 

1 Ltioxb, W P nnd Pryor, HcIcd B Am J DU Child- In prega 

2 Lncat, W P Pryor, Helen B., Boat, A C , Pope 9, T., nnd Hondenon M C 

J Podmt- 1 672 1032 

8 RtoU, IL B,, and LndTrip Qladra N OliUd Dorolopmont 2 225, 1081 
4 Jcnltlnt K L AteK. Int Med 48 181 1032 

G HowoU, W H Textbook of Phyalology, cd 10 Philadelphia Saandcra, p 
080 

0 Bead, J M Areh- Int Med S4 6u3 1024 

7 Dnboia, E F Boaal MotaboUsm in Health and Biseaae Philadelphia, 1927, 

I>ca k Fcblgor p 147 

Topper Anno and Mailer, Hannah Am J Dig, Child 43 327 1032 

8 Blnnt K- Tilt, T., ilcLnoghlln, D. nnd Gunn, KB J BioL Chem. 67 491 

10‘»8 

0 Gardiner H H., and Brett P C Quart J Moil 18 183, 1025 

10 Stocks P 8^ Btockf, A- V, and Kara If N Biomotrlka 10 202, 192( 

11 Holmgren J Med. Klin 6 1047 1010 

12 ThomOR E Handb der Itmcron Sckrotion 2 1201, 1020 

13 Talbot F B and Monaritv, Margaret Am. J Dlt. Child 28 419 10-4 
Talbot, F B PhTgloL Rev 6 477 1025 

14. Schick B., and Cohen P Am- J Dig ChUd SO 201 1925 
15 Hoslona li G Tho Tidei of Life Isew Tork 1938 Norton, p 79 
10 Topper Anno, and Mulior Hannah Am- J Dia. Child 43 3-7 1032 
17 White Hoa« Conforonco on ChUd Health and Protection Growth and Do* 
volopmont Part EH. Nntrltlon, Now York, 1032, Century Co 



MULTIPLE CONGENITAL EIB AND SPINAL DEPOEMITIES 

Eeport of a Case 

Joseph H Shain, M D 
Long Island Citt, N T 

^0]\IPAEATIVELY little was known of nb and spinal anomabes 
pnor to the development of roentgenology as a science and the 
widespread use of the x-ray in the diagnosis of bone conditions It 
has become increasmgly more evident that particular examples of 
congenital malformations of the skeleton are usually associated with 
other bone defects For example, cases of absence of nbs are invari- 
ably associated with conesponding vertebral malfonnations ^ 

Various congenital anomabes may occur m nb formation Among 
these anomabes may be mentioned 

Cervical nbs 

Vanations in size and shape 

Bifurcation 

Fusion 

Total absence of one or moie ribs 
Lumbar nbs 

Cervical ribs have been known foi centunes Galen (a d 200) men 
tions cervical nbs hluch lias been wntten on this subject in lecent 
years as many of the cases mentioned were discovered accidentally bj^ 
x-ray 

White- states that of 5,728 chests examined with x-rays for lanous 
conditions other than anomabes, about 1 per cent showed congenital 
vanations of aU types He states further that 20 cases of this senes 
showed cervical nbs 

Henderson’ reeords 31 cases of cervical nbs in the routine examina- 
tions of approximately 80,000 patients Eighteen of the 31 gave no 
subjective symptoms Eleven of the 18 did not show a tumor and all 
had been subjected to an x-raj examination of the chest for some 
other reason question of tubeiculosis, for large heart, for determina- 
tion of possible substemal goitei, for possible aneurysm 

Cushway and Maier^ found 3 men with cervical nbs of 931 appb- 
cants whose spines were filmed routmely as a check-up for any possi- 
ble abnormabty before they were permitted to work as switehmen 

From the Pediatric Sendee of the New York Nurserj and Child s Hospital 
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Because lumbar nbs are seldom of any clinical significance, tbe lit 
erature luabcs little of tins anomaly That they occur more often 
than 18 suspected can be deduced from the fact that Cushway and 
ilaior report, in their senes, 81 patients with nbs attached to the first 
lumbar vertebra as compared to 3 in whom the nbs were attached to 
tlie se\ enth cer%ucal ^ ertobra 

Giles® made 8,000 spine examinations and found 1,122 showing 
anomalies Seventr three of these 1,122 disclosed lumbar nbs. 

Gumming^ reports a case of a nb ansmg from the transverse process 
of the fiurd lumbar ^ertebra The nb curved downward and fused 
with the transverse process of the fourth lumbar vertebra of the same 
Bide This nb was discovered after an examination for pnm m the 
back The nb was fractured as the result of injury 
As to the venations in the sixes and sliapcs of nbs, 'White* found 
considerable vanations in the aixe of the first nb Sometimes tbe first 
nb was almost as thin as a cervical nb In other cases it was broad 
and failed to articulate with the sternum although the corrospondmg 
cartilage was complctclv calcified 

Ilnlljcka* says that he found tho third nb, particularly ita sternal 
half more subject to modification and the eleventh and twelfth dif 
fenug much more in aize than in shape 
Absent nbs ha\e been reported by a number of observers Stemdler' 
gives a short r68iune of the literature on this condition and says, 
“ a distinction should be made between the partial defects of 
nbs and stcnium Avhich are comparativelv common and the total de 
fects of one or more nbs which arc extremely rare 

Sever* exaiumod several thousand films which had been taken of 
patients in the orthopedic department of the Children’s Hospital in 
Boston and discovered a number of cases of absent nbs 

There are not many examples of true bifurcation Among these 
may be mentioned one by Bloomberg* who cites a case of a boy, four 
years old, who had bifurcations of tho third and fourth nbs on the 
right Bide 

Dennis*® cites 3 cases 2 of the fourth right nb and 1 of the third 
left 

Ruppncht** discusses the case of a fetus in which ho found bifnrca 
tions of the third and fourth ribs both on the nght side 

Hrdlicka* found 0 specimens of forking of which only one specimen 
was on the left side The sternal extremity was the part affected 
Stmthers*’ desenbes 5 specimens and Adami** 3 These were all 
at the sternal extremity, mostly limited to the cartilage, and not very 
great m extent 
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Fused thoracic ribs are among the uncommon anomalies Hrdhcka" 
examined 1,000 first ribs, 1,200 second ribs, and 14,000 nbs other than 
first and second Of this large series, there were 4 specimens of fusion 
He found 2 additional examples among ribs of American Indians 
This anomaly was on the left side in 5 out of the 6 In 2 of the 6, there 
was a junction of a cervical with the first nb , m 3, a junction of the 
fiist and second, and m 1, a junction of the third with the fourth rib 
In both cases of the union of the cervical rib with the first, and m one 
ease of union of first with the second, the superior rib descended to 
fuse with the inferior one The sternal part of these 3 specimens 



FIs 1 — PhotogTaph taken Maj 1933 Front view showing head Inclined to the 
1 Ight and right shoulder higher than the lelt 

Fig. 2 — Photograph of back taken May 1933, showing dorsal scoliosis 
Fig 3 — Side view Note bulging of right chest wall anterlorlj 

showed no abnoi-mality In the remaining 3 specimens, the anomaly 
consisted “in an extension and more or less extended fusion of the 
neighboring borders of the ribs In these cases we have seemmgly 
a combination of a bicipital and bicaudal rib '' 

Meyer” presents a specimen showing fusion of the second and third 
nbs of the right side throughout three quarters of their length He 
mentions other cases cited in the literature from ivhich one may 
infer that the anomaly occurs most often between a cervical and a 
first, and less often betiveen the nbs next in order of their sequence 
becoming e'^tremely rare below the fourth rib Indeed, Mejer tells 
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of only ono case of fusion below llie fourth nb and that, Bupposedly 
in a seven month-old fetus which was said to have been in the pos 
session of Hnnauld 

Ruppncht’'® describes a fetus with union beriveen the first and sec 
ond nbs on the left side He found 57 cases of rudimentary first nbs 
in the literature from 1820 to 1926 In 21 of the 57 cases, there was 
some kind of union to the ncighbonnp nb The union was bony, car 
tilaginous or otherwise He found a higher ratio of union when 
cervical nbs were present In only 12 of all cases found was there a 
continuation \vith the sternum Wliere the first nb was bevond the 
rudimentary stage, he found 7 cases of union between tbe first and 





nc 4 — ^Hoentfenoffrmm of cbe*t- Tber* la a Ciulon of fire rlb« Into a ■ort of booy 
plate In the midaoreal r^on of the left ilda. 

On the rljjht ilde, there It a union of two three, or more rfb» In tbe upper doiwal 
ration and another union of two iUj» below thla. 

second nbs In cases with fully det eloped nbs he found 3 instances 
cited , and he himself chanced upon 2 other specimens in the Vienna 
Institute of Pathology 

Rees'" examined a six year-old girl who had a congenital scoliosis 
and fonnd, among a number of bony defects a union between tbe 
second and third nbs on the nght side 

Gurney" reported the case of a six year old girl who had what he 
describes ‘ nbs, many of them amalgamated at the back, two, 

and in one case three springing from the spine as one bone which 
separates into two (or three) about two inches from the middle lino " 
Hatch and Plume'* report a ease of a seven year-old girl in whom 
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they found the sixth and seventh nhs fused for a short distance be 
yond their tubercles wheie the mass divided into four nbs varjung in 
size “ 

Severs presents a number of children with very gross deformities, 
among which I could make out 8 to 10 well-defined cases of fusion 
below the fourth nb In 1 case there was fusion between the ninth 
and tenth nbs, and in at least 4 cases theie Avas a fusion of three or 
more nbs In Sever’s cases the anomaly was about equally divided 
between the nght and left sides 



Pip 6 — ^Roentgenogram of the spine In the cervlcodorsal region Note the extensive 
spina hiSda occulta and disorganization of the vertebral bodies. 

SPINAL ANOMAUES 

Spmal anomalies have been reviewed, m recent years, by a number 
of authors Danforth,^® m an mterestmg paper on numencal varia- 
tions m vertebrae, contends that the vertebra is in a sense plastic and 
this character of the vertebra is largely a function of its position To 
this may be added Cushway and Maier’s statement that examination 
of the mdimdual vertebrae m their senes revealed an approximation 
to the so-called average vertebra though none were found identical 
“Each spine is charactenstic of the individual, and he may be identi- 
fied by a roentgenogram of the spme just as definitelj* as by a photo- 
graph of the face or by finger pnnts 
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■Willis,*® in a -very mtorcstmg article, concludes as follows 
“1 Tho number of cervical vertebrae bad been found practically 
constant not onlj in man but tlirougbout the mammalian class 
“2 The number of coccygeal segments is of negligible importance 
“3 Tbc vertebrae may be divided into two mam groups, presacral 
and sacral 

‘ 4 Variation lu the number of lumbar vertebrae is often comci 
dent with, and compensated b>, n reverse variation in tbe thoracic 
group Liken ISO, at times, coincident with the lumbar variation a 
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Pit. * — ^Bo*ntt«Tiotram of tbe lambo*acrml Jailor. Tber® ar® «lx lunab^j’ YOrtobrM. 
Th® tacnim la corvod ■with coiiT«xlty to tho rtot Th« ftrst sacral #o*iO®nt showa 
a apiixa blflda oceolta. a transrera® proee®a of th® lumbar typ® on the rlcht, and a 
lattt^ maaa on th® left. 

reverse variation occurs m the mimber of sacral segments With 
this m mmd and also hosing his opmion on tho studies made hy 
Todd“ on the comparative evolution of the vertebral column m the 
mammalia, ho found a presacral numerical stability of 95 8 per cent 
Bohart” says Anomalies of the spme exist from statistics avail 
able in from 8 to 10 per cent of all persona examined.* This, of 
course includes all types of anomalies, both conffcmtal and acqnired 
A consideration of congenital anomalies of the spine entails a long 
list of malformations For our present discussion, it will be necessary 
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to gne only a very brief outbne of the more obscure conditions 
Among these we may consider 

Spma bifida occulta 

Variations in the body of the vertebra 

Defect in the lamma 

Congenital anomalies of the ceiwical spine 
Numerical variations in the thoracolumbar region 
Sacralization 

Low lumbar, sacial, and coccygeal deformities 

Spina bifida occulta is, by far, the most common congenital anomaly 
found in the spine It may be found m any position of the vertebral 
column but more especially m the lower lumbar and sacial regions, 
the latter position being the most frequent site Clinical manifesta- 
tions do not necessarily accompany this deformity 
Vaiiation in the formation of the vertebral body itself, is not 
common The deformity may consist in a hemi-i ertebia or otherwise 
malformed or displaced vertebra When found in the thoracic region, 
one may expect some defect or abnoi-mality in iib formation Thus, 
in the cases cited by Sevei and Rees, the thoracic spme showed this 
abnormality 

Incomplete union of the lamina is another deformity whicli is not 
common WiRis found 4 28 per cent of skeletons with this deformity 
Cushway and Maier found only 2 cases m then series of roentgeno- 
grams in which the lamina was not united with the transverse process 
Congenital anomalies of the cer\ucal spme aie uncommon Espe- 
cially rare are those described under the obscure term of Edippel-Peil 
syndrome This consists m a numerical lanation in the cervical ver- 
tebrae with more or less complete fusion mto one mass, accompanied, 
in some cases, with spina bifida or othei anomalies 
Meisenbach^^ reports a case of total absence of tbe cervical spine in 
a girl ten years old 

Reference has already been made to numerical lanations in the 
thoracic and lumbai regions Tins anomaly is much moie frequent in 
the lumbar region than it is in the thoracic region, but as Giles' 
puts it, an absent twelfth nb may give one the impression that he is 
dealing with six lumbar -sertebiae when the reverse maj be tlie case 
Giles found 50 cases with six lumbar vertebrae and 13 with four lum- 
bar vertebrae Cushway and Maier found 25 cases with six lumbar 
vertebrae, 6 with four lumbar vertebrae, and 5 with thirteen thoracic 
vertebrae Each of the last 5 had thirteen nbs 

Sacralization, or articulation between the transvei-se process of the 
fifth lumbar vertebra and tbe sacrum, is the most common congenital 
anomaly of the spme next to spma bifida occulta There seems to be 
a great di\ ergenee of opinion as to the importance of this condition 
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and as to what does and what does not constitute true sacralization 
It will be sufficient for otir purpose to saj that there are many differ 
ent degrees of sacral transformation of the fifth lumbar Tertebra, 
and that actual contact of bone, per se, may not give nso to symptoms 
The bilateral occurrence is more frequent than the unilateral 
Coccygeal deformities are not painstakingly analyzed because most 
of them are of minor clinical significance and are usually considered 
along with sacral or other peUuo deformities 

Anomalies of the fifth Inmbar are common, and anomalies of the 
low lumbar and sacrum arc most common 
There may be what is sometimes termed ^‘asacralization'’ or ‘ lum 
banzation,” in which the uppermost part of the sacrum takes on tlie 
characteristics of a lumbar vertebra 
Lastly there may be "variation m the number of sacral segments or 
separation between them and accompanied by other associated mal 
formations 


OASi; REPORT 

A white hoy, Arc ond a half yeor* old wne broogbt to the cbnic of tho Kow 
York Ntrrsery and Child ’b Hospital on Jnno 24 1931 bf«in»o lie iroi itnnted in 
giOTrth. The only previous Uletory In connection with the deformity wob on asym 
metry in the chest wnll which was first noticed when the child was two and a half 
years old- 

The father and mother wore both in their twenties and well. There was one other 
child, a boy aged seven years, who was apparently of normal physical development, 
Tho remainder of the family history vuio essentiolly negotive. 

Examlnatlon disclosed a boy 87 incKeo In height ond weighing 29^ pounds He 
did not appear to be very irtrong and talked In n weak almost piping voice. Ho 
had mnch dental caries. His head was inclined to the right. There were two small 
papHbmas anterior to the tragus of Lis right ear Tho cma antlhelieis and the 
antihelix of this ear were sharply ridged. The right shoulder was higher than tho 
left and a scoliosis was present. There was a bulging nbout the site of a plum in 
the mldportlon of the right chest wall anteriorly Thcro wni a systolic murmur 
heard at the apex and at tho pulmonle area but more pronounced at tho latter 

A roentgenogram of the chest disclosed the uppermost ribs so closely grouped 
on both sides that it was difficult to distinguish tholr Indlndnal ontllnes Somo- 
what below this, on the left ride, there was fusion of at least five riba Into a sort 
of bony plate On the right side, there was one union of two three or more ribs and 
another of two ribs directly below this The ribs on this side did not seem to be in 
contact with the spine. The lowest four ribs on tho loft and the lowest three on 
the right appeared to bo normal. Tho doml vertebrae, wlUi the exception of tlw 
last three which were apparently normal, were of irregular shape and sUo and 
showed spina bifida occultn. There was also a scoliosis in this region with con 
TCiity to the right. Tho lumbar spine showed six vertobrae The first sacral seg 
ment was asymmetricallr dcrelopod and showed a lateral maw oa tho left ride 
articulating with the Dinm and a transverse process of tho lumbar tvpe on the right. 
There was marked pelvic asymmetry with deviation of the distal sacml segments 
to the loft. There was n spina bifida occulta of the first sacral segment. The in 
nominate bones were normal. 
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No abnormalihes were found m the roentgenograms of the skull or long hones, 

A few months after the first visit, the patient left for the country, and wo did 
not hear from him until Januarj, 1933 

On Jan 23, 1933, his height was 41% inches and his weight 33% pounds A 
Mantoux test with 0 02 milbgrams of tnbercnlin resulted in a very strongly positive 
reaction The mother later informed me that the child had frequently been in the 
company of a man who had since died of pulmonary tuberculosis No definite signs 
could be found in his chest and he was referred to the i ray department A roent 
genogram of the lung fields was taken on Mar 15, 1933 

The roentgenologist reported that the left hilum shadow appeared to bo more 
dense and of nodular form This was diagnosed as adenopathy of the left hOnm. 

The child is now m school and the report from the teacher states that he is 
studious, his work is satisfactory, he is always neat and clean, and socially very 
amiable. He is weU bked by the other children in the class 

SUSrMART AND CONCLUSIONS 

An outline of some of the more obscure congenital abnormalities of 
the ribs and spine is presented To this is added the report of a boy 
having unusual deformities of this character 

The abnormabties discussed here can be correctly diagnosed only 
by x-ray or postmortem examination 
Ceryieal ribs, although not uncommon, are not as frequent as lumbar 
nbs 

Total absence, bifurcation, and fusion may be listed among the rare 
congenital nb conditions 

Spina bifida occulta is the most common finding and sacralization is 
next to it in frequency 

Numerical variations m the thoracolumbar region are not rare Six 
lumbar vertebrae are found more often than four and both of these 
variations are more usual than thoracic variations 

Variations in the body of the vertebia and defect m the lamina 
itself, are found less frequently 

Absence of cervical vertebrae is rare Keferenee is made to a case 
of total absence of the cervical spine 
The most common site for congenital spinal abnormalities is the 
lumbosacral region 

A report is given of a boy having a congenital scoliosis and show- 
ing a peculiar type of fusion of nbs There are also extensive spina 
bifida occulta, irregulanties in the Amrtebral bodies, and widespread 
sacral malformations 
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VITAMm D DEFICIENCY 

Tetany in Infants Without Rickets 

Haera Bakavin, M D , and Ruth ]\Iorris BAK\\aN, aLD 
New York, N Y 

F ive infants with tetany, unassociated ivnth loentgenologic eiidence 
of nekets, are reported That the tetany was dependent on a de- 
ficiency of ultraviolet radiant eneigy or vitamin D is evidenced by the 
prompt response to antirachitic theiapj’^ 

The essential data are summarized in the table and the i oentgenologic 
findings are illustrated in Fig 1 AU infants received cow’s milk in 
various dilutions dnnng the hospital stay One (Case 2) received 2 
grams of calcium chlonde during the fiist daj of ti eatment No calcium 
was given to anv of the others 



Fig 1 — Roentgenograms of fl\e infants with tetany unasBoclated with rickets 


In aU 5 infants treatment vnth antiinclntic agents lesulted in a 
prompt and complete disappeaiance of sjTnptoms and a letum of the 
serum calcium and the electneal reactious to normal 
A number of otliei infants have been obsen ed ivith tetanv but ivith- 
out roentgenologic emdence of nekets (24 out of 125 cases) They arc 
not presented here because thev either left the hospital before ciiic 
was complete, or the results of specific treatment weie obscured by the 
administration of calcium in fairly large amounts 

That a deficiency of sunlight or vitamin D maj be present mthout 
nekets is suggested by the studies of Daniels^ who found a stnking im- 
provement in the calcium and phosphorus retentions in seemingly nor- 
mal infants following the addition of cod hver od to the diet or tlie ir- 
radiation of the milk in the feeding Swanson" noted a similar im- 
provement in the phosphorus and calcium retentions in 2 infants vith- 

From the Department of Diseases of Children New Tork UnIversU 3 r and Bclltrvme 
Hospital Medical Collcfre The Childrens Medical Ser\lce and Department of Path- 
ology Bellevue Hospital New York 


S80 




BAKWI^ AND BAinVlK 





882 


THE JOUKNAIj op PEDIATRICS 


out roentgenologic evidence of rickets and with noi-mal lalues for the 
serum calcium and phosphorus, following the addition of cod hver oil 
to the diet 

SUMMARY 

1 Tetany in infants may occui without roentgenologic evidence of 
rickets 

2 That this form of tetany is dependent on sunlight or vitamin D 
deficiency is evidenced by the prompt response to antiiachitic therapy 
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ADVANTAGES OF STEAINED SOLIDS IN THE EABL\ MONTHS 
OF INFANCY 


!^Lv^UEL M GLA7>rKB iLD 
Boston, ^Iass 

r^IPFEBENCE of opinion still exists os to the best ngo at T\hich to 
begin to feed cereals egg %olk, strained fruits, and strained veg 
otables to a ■well babi ilorsc,* who represents the most conservative 
group, expressed the belief that cereal Tnft\ bo fed at the ago of nine 
months, and advised a full diet at the ngc of one and a half to two jears 
Hess* and Brennomami,* on the other linnd, say that from fi^e to eight 
months is the proper ago for a full diet Brenncmann* belioics that in 
troduction of sobds into the infant’s diet in compamtixoly enrl> infancj 
(fifth and sixth months) is advantageous because the sobds (1) contain 
\'itanun8, (2) have value m infant psjchologi, (3) are cosily tolerated 
and (4) contain iron wluch is ncccssarj The earlier introduction of 
BoUds 18 not only advocated by most phjsicmns but is practiced by most 
mothers, 

TXc object of my study was to determine tbo best ago at which to m 
troduce solids into the well bab\ ’s diet, and to obseno T\bate%or ad 
lontagcs or disadvantages were presented bv the carh introduction of 
sobds 

llETnOD OF STUDT 

A ittidy waj made of 281 infant* who wore obserrad in the Well Baby OUnle* in 
tho Roalindalo Diatrlet of the city of Bofton in tbo yonr* 1980 and 1931, and the 
flrtt itx monthi of 19SS. This dlitrict contnined for the moit juirt, people of good 
social and hygienic gnnoTntdinga, in moderate economic drcamitanccB The infant* 
roociTed medical care siipported by nnr*lng enro from a gronp of ttcU trained nnrae* 
conncctod rrith the cBnic. 

Solids were fed in tho early mouth* of infancy in *uch a way a* to rappicment 
the wnv (Brast or bottle) the Infant got but not to complicate the feeding routine. 
This was done because too often mothors feed tho infant as if ho wero a niachino. 
For exaiDplo tho mother gires an infant ono teospoonfnl of carrots, two teaspoon 
fuls of spinach and *ov(ni ounces of milk- In tlu* way sho pay* no attention to tlio 
natural power of selection of tho infant, olthoogh the oppetito of on infant will 
mry from day to day and from meal to meal I bcHore that an infant should be 
nUoired some elioieo as to tho amount and kind of food which ho receives. This ha* 
sclentiflo support, for in 1915 Ewrurd* allowed a group of hogs to select whatever 
they wi*hed and os much as they wl*hed from an assorted variety of basic food 
stuff*. The amount and typo of food actually eutou by tho hog* wo* found be*t for 
their nutrition and development. Cowgill,v in 1928, ihowed that dogs also are ablo 

5Yorn the I>ep<irtinent of Pediatric*. Tuft* College Uedtcsl School and tho I>epurt 
went of Clinical Kcsearch. The Bootou DUpensair 
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to choose for themselves the optimum amounts of a complete food Dnvis s o m 
1927 and in 1928, showed that this power of selection was correct in newly leaned 
normal, anemic, and rachitic infants 

This natural power of selection of food by the infant was utilized in this study 
At all times the infant was aUowed to take ns much food as it wished Bottle 
fed infants were prescribed formulas containing milk, water, and sugar (Mead’s 
deitn maltose, Karo sjTup, milk sugar, or cane sugar) Three teaspoonfuls of cod 
hver oil and three ounces of orange jmce daily were prescribed (summer or winter) 
for every infant Cod hver oil, however, was omitted during a hot spell or when 
ever the infant’s appetite was impaired The infants were seen once a week or 
once in two weeks, and the formula was changed as the indication arose 

When solids, such as fine wheat or barley cereal, were introduced into the infant ’s 
diet, the mother was instructed to tench the infant to swmllow them Ordmarilj 
an infant from two to four months old eisUy learned to swallow the well cooked 
and strained cereal that was softened with milk Occasionally, it took two weeks 
(twenty eight attempts) to teach a determined infant sue to eight months of age to 
swallow sohds. When the infant learned to take cereal, the mother ivas told to give 
it all it wished. As more cereal was taken, less sugar was included in the formula 
The cereal was given at 10 a M and 6 p sr and was followed bv bottle or breast 
After the infant learned to toko cereal well, Zweibach, toast, egg yolk (cooked ten 
minutes), strained fruit«, and strained icgetables were added to the diet One 
teaspoonful of a new food was tried at one feeding and old foods could be mixed 
if desired After the solids were eaten, the infant was allowed to take ns much 
milk as it wanted The following rules were emphasized (1) boil everything the 
infant eats, (2) start only one new food a daj, one tcaspoonful at first, gradually 
increasing the amount, (3) give sohds at the beginning of the feeding, (4) let the 
infant eat as much as it wants, (5) ncier force the mfant to cat, and (6) if the 
infant refuses food, give water and orange juice until the next feeding time, and 
repeat this procedure until it is hungry 

The full diet of solids was as follows (1) at 6 Air, milk (formula, whole 
milk, or breast milk) , (2) at 8 a it , cod liier oU and orange juice, (3) at 10 \ it , 
cereal or Zweibach, and milk, ( 4 ) at 2 p ir , (a) broth or beef juice, (b) egg yolk, 
(c) potato, nee, or macaroni, (d) strained green legetable (two of the following 
spinach, peas, string beans, stewed ceierj, carrots, squash, stewed tomatoes), and 
(e) milk, (5) at 6 P ii , (a) cereal or Zweibach, (b) apple sauce, prune pulp, or 
strained apricots, and (c) milk, (0) at 10 pm, milk if the infant is awake Hur 
mg the eighth, ninth, and tenth months, simple desserts, such ns Jello, junket, and 
sherbet, prepared cereals, and strained meats were added to the diet. 

RESULTS 

The 231 infants that weic fed m the mannei desciibed were dinded 
into foul groups aceoiding to the age at which sohds weie firet given 
Group I, dunng the second and thud months, 38 infants. Group II, 


Table I 

Weight in Relation to Sitting Height 




PFR CENT TVITU ■\rEIGnT WITU 


KUMBER or 

IN THE CALCULATED NORM \I 


INr\NTS 

■WFIGHT RANGE BASED ON 
SITTING HEIGHT 

Group I 

15 

87 

Group II 

11 

82 
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dunug tho fourth month, 63 uifants Group III during tho fifth and 
sixth months, 97 infants and Group IV, during the seventh eighth 
ninth and tenth months 43 infants Each group nas studied for 
(1) nutrition and dcvclopmeiil (2) effect on the gastrointestinal tract 
and (3) effect on food habits 


T\ble II 


WaoDT (l^ Pounds) Accoediko to Aof 



BTHTO 

2 no 

4 Mo 

6 MO 

S MO. 

10 MO 

1 va. 

Orcrap I 

7 " 

10 6 

lAJi 

17.6 

£0 0 

21 7 

28.8 

Group H 

IJi 

10.3 

14 0 

16.S 

10 2 

21J. 

**2,7 

Group III 

7 C 

10 3 

13,*> 

10 8 

10 1 

20 6 

22 0 

Group n 

7 7 

10 7 

14 0 

10 6 

18 7 

20 6 

22.4 


lYufntnm ond Development — -AYcight nas ingardcd not onlv as a 
measure of tho infant s nutrition but also in relation to the skeletal 
fftmcturc. For a number of infanta obsoned m Groups I and II it 
was possible to record the so-called normal wciglit ns calculated from 
tho sitting height of tho infant/® and to compare this normal weight mth 
tho actual weight of the infant Thus, if certain groups sliow on unusnal 


Table m 
DrvELoriiENT 



KUMBCx or 

INTANTS 

Dtjrrmojj 

MONTHS 

TTMB or WAI^XIMO 
MONTHS 

Group I 

82 

6.6 

12.1 

Group n 

81 

06 

18A 

Group in 

70 

7 ^ 

12.8 

Croup r\ 

27 

76 

13 4 


gam in weight, this gam m weight is desirable when it approximates 
tho normal weight as calculated from the gittuig height 
Thirteen of tho 15 infants in Group I and 9 of the 11 infants m 
Group n, whoso calculated normal weights wore recorded hod actual 
wmghts withm calculated normal bmits (10 per cent) ns shown in 
Table L 

In Groups I and II (sobda given early) the 3 early average gam m 
w eight was respectively 0 9 and 0 7 pound greater than the weight gamed 
in a year bv infants of corresponding birth weight in Groups HI and 
IV (sobds given later) The weight of each group is given in Table IT 
Dentition, occurred earber in the groups in which sobds were intro 
duced into the diet early os sbowni in Table III. Furthermore the ago 
at dentition in Group I was one whole month earber than m Group IV 
There wns also n definite relationship between carlj walking and 
early feeding of solids as shmvn in Table III Tho infanta m Group I 
started to walk at an aieragc of 12.1 months, while the infants m 
Group TV started to walk at an average of 18 4 months. 
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Effect on the Gastiointestmat riacf— The solids neie casilj digested 
in all the groups, which included 166 infants In the gioups in nhich 
solids weie given earlv theie were fenci gastiomtestinal disturbances 
associated with extranitestmal causes, and fai fewer disturbances di- 
recth related to the gastrointestuial tract 

The tii-st time stiamed vegetables neie given, vhethei early or late, 
most of them were observed m the stool without much digestion, and 
they colored the stool Carrots, beets, tomatoes, and stnng beans wcie 
well digested the second or thud time thei were eaten Spinach re- 
quired four to five attempts befoie it was digested to any appreciable 
degree 

Table TV 


Etfect o\ the Gastroi\testikal Teact 



VmrBEE OF 

FA NTS 

PEESESCE OF 

BEFORE DIET 

ADDED 

CONSTIPATION 

AFTER DIET 

ADDED 

PRESENCE OF 
GASTRIC DIS 
TURBANCES 

GASTRIC DIS 
TURBANCES 
TFITHOUT 
EXTRA 

INTESTINAL 

CAUSES 

Gronp 

I 

28 

38 0% 

11 5 % 


35 % 

Group 

n 

37 

37 0% 

10 8% 


14% 

Group mi 

73 

41 1% 

12 3% 


18 5% 

Group 

rv| 

28 

13 5% 

321% 


17 9% 


Table V 


Effect o\ Eooo Hibits 



XUMBER OF 
INTANTS 

PRESENCE OF 

FMILTT HABITS 

ENJOYMENT 

OF FOOD 

PRESENCE OF 
FOOD DISLIKES 

Group 1 

26 

69 2% 

93 0% 

42 7% 

Group II 

37 

43 3% 

89 2% 

351% 

Group rn 

71 

52 1% 

77 0% 

50 7% 

Group rv 

27 

03 0% 

77 7% 

118% 


In a few cases in ivhich a wide yarietj of new ceieals, Acgetablcs, and 
fiuits weie tried within a few days an mteiesting syndiome developed 
The infant took the foods yell, yas active, slept well, and had a bowel 
movement once or twice a day, which was bioynish oi the same color as 
the vegetables There yas no gain m y eight and sometimes e\en a loss 
of one to two ounces foi a week, but aftei this the gain yas yatliin 
noimal limits 

When cereal was added to the diet, the ehaiacter of the stool changed 
very little In some cases the stool became softer and occurred tyice a 
day instead of once The addition of egg 3 oik to the diet gaic the stool 
a golden blown coloi In a few cases ^omltlng occurred, but this yas 
due to egg-idiosyncrasv "When a boy cl movement is soft, semisolid, 
ranging in color from yellow to brown, hanng verv little odor, and oc- 
cumng 1 egularly once or twice a dai , it is safe, as a rule, to sai that tlic 
type of food ingested is proper 
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Tlic grouj)3 lu ■which vegetables •were gi\cn early showed a definite de 
crease in chronic constipation (Table IV) Constipation iras present in 
nbont 40 per cent of the ^’nscs but the earliei a diet containing soUds 
■was giien the fewer the cases of clnxmic constipation Although 70 
per cent of the constipated infanta of less than seven montlis of age 
wore rebel cd bv tlio addition of solids only 40 per cent of the infants 
from seven to ten months of age ■were so rebeved. 

Effect on Food Eahiti — Each group was studied as follows (1) pi*es- 
cnee of faiiltv habits such as temper tantrums crying to be picked up 
wishing own wav and difilcuUv m sleeping (2) enjo-vment of food and 
(3) definite dislike of anv food or foods. 

The resnlts (Table V) show that tlic groups fed solids early bad 
better food habits and fewer food diabkcs than those fed solids later 
Group I had 7 per eent more food dislikes than Group IT, but in the 
presence of 26 per cent more faulty bnbils in Group I the result was 
not so striking since there is a tendency for food dislikes among infants 
v\ ith faulty habits. 

Explanation of Ee^ulf^ — A mtfflcient amount of vitamins and ram 
erftls IS necessarv for proper nutntion and development of an infant 
Frequenth breast milk or formula milk does not fnllv supply this 
need even with the addition of average amounts of cod liver oil and 
orange guice Apparently the reason whv a full diet of solids is de 
sirable is not that breast or bottle food does not contain the •ntamma 
but rather that they are often contained in insufficient quantity 

A full diet of strained aobd foods ‘nippbcs an abundance of yitamins 
ABC and T) Such a diet gives an ovcrsupplv of vitaram A which 
may he stored in the bodv and used •uhen needed thus increasing ngor 
and resistance to disease Vitamin B is often deficient in either human 
or cow’s milk-** ** ** The amount of vitamin C necessary to pre- 

vent scurvy is onlv n fraction of the optimum amount needed- Vita 
inin D IS particulnrlv required m the metabolism of phosphorus and 
calcium ** "Wilson** made roentgcnogmphic examination of infants who 
had 1 ‘cceived cod luor oil and found rachitic changes in the bones of 
97 per cent of those examined probabU due to an inadequate amount of 
cod bver oil for TIoss*® believes that at least 15 c c of cod liver oil daily 
arc necessary to suppl> the vitanun D content necessary to prevent 
rachitic changes in the aveingc infant The diet of stramod vegetables 
possesses all of thcfic yitamins m adequate quantities to effect proper 
development and nutrition for a normal infant 

Altliough cow s milk and human milk contain all of tlic minerals 
necessary for dovolopmcnt both ore conspicuously deficient m iron 
Knpid growth and increased production of blood in the newborn infant” 
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depend upon a leservo of ii-on deposited in the livei The livoi of the 
newborn animal contains at least five times as much non as is found 
in the liver of the full-grown animal 

Since milk is deficient m iron, one might expect the hemoglobin con- 
tent of blood to be much higher at birth than in later infancv Wilbam 
son,-i in 1916, pioved this to be true He showed tliat nevboni infants 
average 23 2 gm of hemoglobin pel 100 c c of blood, that by the end 
of the second month the hemoglobin diops to 18 3 gm , that bv the end 
of the fifth month it drops to 13 7 gm , and that the diop continues un- 
til at the end of the twelfth month the hemoglobin is 12 5 gm pel 
100 e c of blood 

The German ini estigators, Schwartz, Baer, and Weiser,== could not 
find, by histologic examination, any iron in the infant’s liver or spleen 
after the fifth moutli This means that all the iron stored in the newborn 
infant’s liver is completely used up befoie the sixth month, and there 
after the infant is entirely dependent for iron on the intake of food 
Mayers““ suggested tliat the drop in liemoglobin during the fiist veai 
of the infant ’s life is a nutritional anemia, resulting from faulty feeduig 

The amount of iron lequiied daily by an infant has not been de 
termined Morse** has expressed the belief that 0 5 mg of iron daily is 
sufficient for the first six months, and that 1 5 rag of iron daily is neces 
sarv for the second six months Laiger amounts of non, howeicr, could 
well be used, for there is a definite relationship, ivithm ceitain limits, 
between intake of iron and inciease in hemoglobin The addition of 
strained solid foods in the eailv montlis of infancy suppbes a diet rich 
in iron and helps to prevent the iiutiitional anemia frequently piescnt 

The infants in mi senes shoved definite ability to digest strained 
solids, eien in the eaily months of infancy (second and third montlis) 
This easy digestibility niav be due to the lecent gicat impioicment in 
tlie manufacture of strained fruits and legetables Cnldwell,*^ in his 
senes of 60 infants, sliowed tliat strained vegetables vein tolerated and 
digested at as early an age as six weeks Introduction of ceieal in the 
second month was not a radical step, foi cereal is used to feed infants 
with pyloiic spasm even dmmg the caily weeks of life Stiained ^eg- 
ctables when first fed the infant passed thiough the intestinal tiact 
without am appreciable digestion Aftei tvo or thiee attempts the di- 
gestion of the strained vegetable was much impiuied Appaienth 
xegetables require certain digesti\e fennents to digest them Tlic pio 
duction of these ferments, onginalb’’ absent, seems to be stimulated bi 
the ingestion of vegetables, with function soon follovung 

Tlie “stationam v eight” syndrome (failure to gam v eight without 
other clinical endence) followed the rapid introduction of manv nev 
strained sobds Appaienth' this was due to the metabolic change vhile 
the digestne ferments were being produced. 
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Constipation ^\os present m about 4 of every 10 infants in tbe group 
of 166 studied, but the earlier tbo solids were given the fevrer the 
eases of chronic constipation Although 70 per cent of the constipated 
infants of less than seven months of ago were relieved b} the addition 
of solids, only 40 per cent of the infants from sc\cn to ten months of 
age wore so relieved. The reason for this beneficial effect in tlic carlj 
months is apparent Too small an amount of solids is an important 
cause for constipation "WHicn tlus condition exists the mother gives 
the infant a laxative or a cathartic Repented admiULstration of these 
results in mnladgnstineiit of bowel mccluinisra so that the bowel mnscleu 
do not function until stimulated b\ a laxative and the result is a slug 
gish bowel (atonic constipation! "WHien solids arc introduced early in 
infancy there is a sufficient amount of total solids in the infant s diet 
tiius eliminating the cause of atonic constipation 

The studj showed that tlic grouiis fed uobds in carh infancy had bet 
ter food habits and fc\\or food dislikes than the groups fed solids in 
later infancj The explanation for this is tlmt the longer the infant is 
on breast or bottle (without solids) the more accustomed it becomes to 
the milk (milk habit) and the linrdcr it is for the infant to develop a 
liking for Bobds. The early feeding of sobds stimulates a desire for a 
\nnety of foods and greatly aids m improving the infant s food habits. 

cover XJBION8 

A full diet of strained solids including strained vegetables gl^on 
during the second and third months of lnfanc^ prwlnces better nutntion 
and better food and bowel habits because (1) it eontams adequate 
amounts of vitamins ABC and D (2) it contains iron that is needed 
to p^e^ent nutritional anemia (3) it provides bulk to the stool, elimi 
nating an important cause for constipation in infants and (4) it accus- 
toms the infant to solid food early in life thus improving its food habits 

I wl*h to thank the follo'Klne peraoru for their cooperaUon Prand^ X. lIalicm*T 
>LD Commlrsloner of Health Clt> of Boaton, Chade* P Wllfruky ILIX IDlreotor 
of Well Bab% Clinic* City of Beaton, and Hasd WedficKood. R- N Director of 
Nurses, Health Department, City of Boston. 
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A CRITICAL CLIOTCAL STUDY OP VARIOUS INFANT POODS 
in Fresh Wiioij: JIjlk JIodific\tion WirrioLT F\t DEF3caE^.c\ 

Adquh G Df SAI.CT1S SI D John Dorsei Crvio, SU) and 
Helen L. Pales B S 
New York N Y' 

T N A SERIES of articles of which this is the third we have CAnimned 
* clmicallj - 1 anotis infimt foods. This clinical study comprises a total 
of 259 eases, 149 of which were fed on whole milk modified bj the method 
herein described and 100 of which were fed whole milk modified bi a 
maltose and dextrm carliohydratc used is a control 
The successful artificial fcediuR of infants conststs m the adapta 
tion of cow 3 milk in such a manner that the two following conditions arc 
fulfilled. 

1 The nutntional needs must be supplied bj the mature ns com 
pletoly ns possible 

2 The formula must be adjusted so that it will be siiceesafullj tol 
orated br the digestive system and produce favorable digestive reactions. 

The lustorj of infant feeding is chnractcriicd by innumemble at 
tempts to meet tlieso oouditions ni a natisfnetorv manner The standards 
for the nutntional needs haic become faiih defiiiitelj fixed It is ob 
nous that the infant s needs aio met hi a formal amount of human 
milk of average composition Based on a studi of tins natural supply 
and confirmed by iwords of successful artiflcial feeding it has been 
established that the nicrage lufaut rcguires niwut 50 ealones per pound 
of bodv weight daily conveyed in a fluid i olumc of about two and one 
half ounces, so that each ounce of food is vnlned at about 20 cnloncs. 
This IS the ealonc eoiiccutmtion of bnmaii milk and may be assumed 
to be the correct pbisiologic standard These ealones, of course, are 
provided by fat piotein and carboliy dratc Protein enimot bo svnthe- 
siied in the body and tlie needed amount of protein of jiropcr qualitv 
must be supplied in the food given Human milk pimides in each two 
and one half ounces (50 ealonc portion) about 10 ginm of protein 
and this amount m'mts the needs of tlic infant pei pound daih The 
fact bos been establislicd that cow a imlk protein is djtferciit in quality 
from that of human milk and, to compensate for this ditferciice it is 
necessarv to give tlio infant 1 6 gi-ama of cow s mdk pi-otcm to bo 
eqimaleut in nutntionnl value to the 10 gram taken in human mdk. 
This amount of cow s nulk prolcm is contained m 1 5 ounces of whole 
cow B mdk and is the accepted basis for the minimum cow ’s milk need 
per pound for the artificiallv fed infant To compound an adequate 
cow’s mdk formula for the infant it is therefore necessary to give daile, 


Trom th« Podlatrio l><rrQrtm«t of th« Kon: Tork Po*tjrT*3ont« iletUcal School of 
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foi each pound of body eight, 1 5 ounces of cow’s milk diluted to tno 
and one-half ounces with watei and so reinforced by food additions 
that this volume will convey 50 calones One and one-half ounces of 
cow’s milk con^eys 30 calones, so that 20 caloiies must be pi-ondcd by 
the food additions These additional calones can theoietically he sup 
plied bj fat, earbohydiate, oi piotcm, oi anj combination of these 
elements if calones only aie to be considcicd, since they aic funda- 
mentalh eneigy supplies Ho\\e\ei, since digestive conditions must 
also be taken into consideiation, the distnbution of these calones among 
the different food elements is oi utmost importance It is uatuial to 
turn at this point to human milk as a guide Jlumaii mill contains 
over 3 pei cent of fat and about 7 pci cent of sugai, hut less piotem 
than this diluted cow ’s milk Thcie seems to be bttlc indication, theie 
foie, foi adding an 3 >' extia piotem to the mivtuit Moieovei, coirs 
milk piotem m excess of the needs is not advantageous or even desiiable 
Piotem icquiies more eneigj cxpendituie foi the process of digestion 
and the excietion of end-products, and an excess of protein in the food 
muxtuit affects digestive conditions m a maniiei mIucIi often jnoics im- 
dcsiiable, leading to constipation, puticfactiie conditions, and higli 
mineral excretion On the othei hand, it seems of great significance that 
nature piovides the infant mtli such a higli proportion of fat klost 
pediatncians hare always iccognized tJus significance Pat is of great 
importance as a souiee of tlie fat soluble vitamius Fat aids the digcs 
tion of pretem and stimulates the propei assimilation of minerals, cs 
lieeiallj^ calcium It also prmidcs o\ei tivice as man} calones pei giani 
as does either earbohydiate or protein Fat benefits digestion, and tends 
to control excessive fermentation and to keep the intestinal leactions 
well balanced, thus producing noimal stools Accoidingl}, many at- 
tempts have been made to reinforce the fat content of cow’s milk foimu- 
las so that it ivill compare fa\oiabl\ with that in bnman milk These 
attempts wcie eairied out b} using top milk mixtures of such stiengtli 
that the proportion of fat aftei dilution was similar to that in human 
milk, the lemammg caloric deficiencA’^ being made up h} caihohydralc 
It was found that man} infants could not digest such a mixtm e success- 
fully This failure w as undoubtedly due to the fact that cow ’s milk fat 
is less easily digested hr the infant than the fat of human milk, chicflj 
because the fat of cow ’s milk occui-s in laige tough globules Accord- 
ing!} , the attempt to snpph an} considerable part of the needed ad- 
ditional calories lu whole milk dilutions m the foim of fat was largcl} 
abandoned, and the geneial proceduie m artificial feeding iias to pro- 
vide rather more than the muiimum amount of whole cow ’s milk and to 
make up the calonc deficiency by caiboh}dralc alone, being perfoicc 
satisfied to give only the amount of fat convoi ed b} the amount of whole 
milk used Since infants can usually tolerate more fresh cow 's milk fat 
than that supphed by the minimum need for coiv's milk, as determined 
by the protein requirement, this procedure permitted the use of formii- 
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las which supplied from one linlf to three-quarters as niucli fat as uould 
bo supplied h} human milk Such mixtures ^\cro found to bo quite 
generally tolcntcd h\ n\cnigc henlthj infants. It was always rccog 
nixed that the proportions of fat, carbohydrate, and protein differed 
markedly from Nature b guide, human imlk, and tliat the mixture was, 
therefore, not ideal, but, smeo a consideration of the digestive tolerance 
IS equally as important as the provision of a theoretically correct mixture 
of ingredients tlus compromise was accepted as necessary 

In the mcauwJuIc, tho advance of scientific knowledge presented in 
creasing evidence of tho beneficial effects of generous fat m the diet 
In the meanwhile, also the nd\ancc of scientific knowledge has shown 
tho way to meet this fat need witliout disturbing digestion. It is well 
known that the difficulty which the infant demonstrates ni digesting raw 
cow's milk fat tends to disappear when tho milk is processed in any 
way Concentrated milks ha\c long been recognised to be much more 
I'cadily digested tlian freali milk The introduction and increasing use 
of dried milk and dned milk pi-oducts have proved tliat infants lia\i 
little difficult) in digesting the milk fat of milk ahich has been dried 
cspecioU) if homogenixation hos liecn introduced into tho process of 
mauufactni'c Dcfimlo proof of tlus is the marked success achieved in 
the use of several dried modified milks now gtiicrnlly in use Innumcr 
able physicians ha\o found that infants can successful!) tolerate and 
thrive excoplioiiull) well on feedings containing 3 to 3 5 per cent of 
processed milk fat 

The inference is obnous IX enough freali raw cow s milk fat cannot 
be succcssfulli added to a fresh milk dilution so that the mixture sun 
ulntcs human milk m proportions of fut carboh) dratc, and protein, and 
if infants can successfully tolerate increased amounts of processed milk 
fat the addition of processed milk fat rather than fresh milk fat is cer 
tainly indicated, 

A milk modifier which embraces these principles has thoroforo been 
devised. Instead of consisting as do the commonly used milk modifiers, 
of carbohydrate alone, this modifier consists of a mixture of processed 
cow s milk fat, mixed easily digested carbohydrates a small amount 
of protem, and n significant amount of mineral salts, especially iron. 
By using this modifier, it becomes possible to add to tho desired imn 
iraum of fresh cow’s milk the needed additional calories partly as fai 
and partly as carbohydrate The final mixture therefore, approaches 
more nearly to the proportion of food ingredients found m human milk 
f tipT i has ever been possible to achievo by the use of usual modifiers but 
does not overstep tho infant s fat tolerance, smeo the fat addition is the 
easily digested processed homogemrod milk fat. 

It was shown earlier that the basis of proper feeding for the artificially 
fed infant was a minimum of 1,5 ounces of cow’s milk made up to a vol 
ume of 2 B ounces with water To this there was to be added enough ad 
ditional food to provide 20 more calones, making a total of 50 calones for 
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each 2 5 ounces of miNtuie If carbohydrate alone is added to supply 
t s deficiency, it is neeessaiy to add about 5 giams of caibohj^diate Tlie 
resulting percentage composition of such a fomula would be 

FormiiUi A— Cow’s milk, 15 ounces, watei, 1 ounce, caibohvdrate, 
5 grams 

Fat 2 0% 

Caibohj diate 8 7% 

Piotein 18% 

These pioportions aie vastlj difl^eicnt fiom those found in human milk, 

and the mixtuie is so high m caibohydrate tliat some infants would show 
evidence of the caiboh}diatc toleiance being exceeded hi many in- 
stances, therefoie, the added calones aic supplied paitly by inci easing 
the amount of cow s mfik and paifli bj added carbohj drate, as foi 
example 

Foimnla B — ^Slinimum milk, 1 5 ounce, added milk, % oimee, nater, 
ounce, eaibohi drate, 2 5 grams 
Fat 2 8% 

Oarbohydiate 6 7% 

Protem 2 5% 

Such formulas are usually veU toleiatcd, all hough some infants find 
difficulty 111 handling so much fiesli milk fat and the balance of food 
elements is far from that m human milk 
With this neyy modifiei, 4 giams are added to the basic mixtnie of 
1 5 ounces of cow’s milk yyith 1 ounce of y\afci The resulting formula 
has a peiceutage composition as folloyys 

Foimula C — 1 ounce of yyhole milk, 1 ounce of yvater, 4 giams mod- 


ifier 


Fat 

31% 

Caibohydrate 

5 9% 

Protem 

21% 


The mixtuie appi caches the composition of human milk, the fat being 
very similar in amount The protem is necessanly higher and the 
caibohjdi-ate is therefoie lower in pioportioii Since only 60 per cent 
of the fat supplied in such a mixture is rayv cow’s milk fat, while 40 per 
cent IS processed fat, it is possible for the infant to take this relatiyelj 
high proportion of fat yvithout digestive distuibanee The digestive con- 
ditions on such a feedmg should approach those of infants on breast 
milk feedmg 

The 1 elation of the food elements to each othei m the difTerent 
foianulas explained above is readilv seen in Table I, yvhich giyes the 
propoilions of fat, carbohvdrate, and protem m the total solids of the 
formulas 
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Ta»le I 


pia CO.T 

or 

TOTIL SOLIDS 

nouAi, 

ItlLK 

A 

(IJS OE. ItlLE, 

1 OE. WITCE 

6 OR- OAltBO- 
ITTDBATE) 

roiucuLA, a 
(2 0 OE. lULK 

0 5 or. WATER, 
2.6 OIL OARBO 
ITTDRITX) 

TORUULA 0 

(1 5 01. MUJC, 1 or. 

WATER, 4 OR- MODI 
nsE USED IN Tina 
STUDY) 

Fat 

80.6 

10 0 

234 

28 0 

OarboliTdrato 

60J5 

00 0 

60.8 

63J1 

Protdn 

13 0 

14.4 

20.8 

18.8 


III addition to proiidiug the lufonl mtli sufficient calones, water, 
protom, fat and carbohj drnte it is nccessnrj to consider cnrefuUy tho 
supply of mincmls and Mtamina Any formnla which provides enough 
cow 8 milk to moot the protein needs ndcquatch coin cj s nulk salts in 
amounts greater than those pro\ided bj human nulk Cow a milk con 
tains three and one-half times ns much mineral matlei as does human 
nulk with tho indindunl mincml constitncntB m approsunatoly the 
same relation to tho total asli, iron being the onlj raaiked exception 
Accordingly, a dilution of 1 5 ounces of cow s milk to 2 5 ounces with 
water will still prondc o\cr twice ns much nuiici d matter as 2 5 oz. 
of human milk llio use of this modifier further augments this supplr 
because of tlie appreciable amount of nulk salts contajned m it The 
oulj specific mmcml substance whose content in cow s milk compares 
unla\ortibl> with tliat in human milk is iron Fven in human milk 
the amouut of uuu proindod for tho uifnnt is qucstioiinbl} adequate, 
while cow 8 milk is notabh deficient m this element Accordmglj this 
modifier has been rcinforcctl ui iron content >o tlint n formula in which 
It IS used contains throe times as much iron as a corresponding one mode 
Anth the ordinarily used carbohydrates. 

"WTiolc cow's milk providca a vitamin 8U])pl) fnirl\ comparable to that 
in human milk. Dilution of course dimnushcs thw supply especially 
lu regard to the fat-soluble vitamms A and D This modifier bi render 
mg the net fat content of the formula similar to that of human milk 
tends to compensate for this loss of dilution insuring a \utamm supply 
similar to that of whole cow's milk. Tho supplj of water-soluble 
Titanun B m a formula using this modifier exceeds that of ordinary 
milk formulas. This is duo to the fact that it is made partly from 
malted whole wheat gram by a process which retains to a large extent 
the ongmal vitamms of the gram ‘Whole wheat is known to bo one of 
the richest sources of yitamm B Tlus additional supph of Vitamm B 
IS of undoubted benefit to the mfont Yitaram B stimulates appetite 
and growth Vitamm C os always in infant feeding, must be pi-ovidcd 
by dietary additions of fmit juice. 

In brief this modifier used with dilutions of whole cow s nulk makes 
it possible to offer to the infant, formulas which contain generous pro 
tern mmoral salts and vitamins, with mcrcascd supply of iron and 
vitamm B and with a generous supply of easily digested fat similar 
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each 2 5 ounces of mixtuie If carboh^diate alone is added to supply 
this deficiency , it is necessaiy to add about 5 giams of eaibohydrate The 
resultmg percentage composition of such a foimula Mould be 

FonmOa 4— Cow’s milk, 15 ounces, ivatei, 1 ounce, caibohydiatc, 
5 grams ’ 


^at 2 0% 

Caibohydiate 8 7% 

Piotein 1 S% 

These pioportions aie vastly different fiom those found m hmnan milk, 
and the mixture is so high in carbohy^di-atc that some infants n ould show 
evidence of the eaibohydrate tolerance being exceeded. In many in- 
stances, theiefoie, the added ealones aic suppbed partly by inci easing 
the amount of coma’s milk and partly by added carbohydrate, as foi 
example 


Foimula B — Jliiiimum milk, 1 5 ounce, added milk, ounce, watci, 
Yz ounce, carbohydrate, 2 5 giams 
Fat 2 8% 

Caibohydiatc 6 7% 

Pi-otem 2 5% 


Such foimiulas are usually veil toleiated, although some infants find 
difficulty in handlnig so much fresli milk fat and the balance of food 
elements is far from that in human milk 
With this new modifiei, 4 giams aie added to the basic muxtuie of 
1 5 ounces of coma’s milk with 1 ounce of vatci The resulting fomula 
has a peieentage composition as follows 

FoimuUi C — 1 ounce of vliole milk, 1 ounce of vntei, 4 grams mod- 


ifier 


Fat 

31% 

Carbohy^drate 

5 9% 

Protein 

21% 


The mixtuie approaches the composition of human milk, the fat being 
very sinulai in amount The protein is necessarily highcx and the 
eaibohydrate is therefore lower in propoition Since onh 60 pei cent 
of the fat supplied in such a nuxtuie is law cow’s milk fat, while 40 per 
cent IS processed fat, it is possible for the infant to take this lelatnelv 
high proportion of fat without digestive disturbance The digestuc con- 
ditions on sueli a feeduig should approach those of infants on bicast 
mdk feeding 

The relation of the food elements to each othei in tlic different 
foi-mulas explained above is readily seen in Table I, which giics the 
pioportions of fat, eaibohydrate, and protein in the total solids of the 
formulas 
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Tho miiieml dements m the ash of the modifier arc approiiraatel> as 
follows 


Potassium 

0 2967o 

Sodium 

0 5967„ 

Calcium 

0 2107 o 

Tilsgncsmm 

0 079% 

Iron 

0 00367o 

Sulphur 

0140% 

Phosphorus 

0160%, 

Ohlormo 

0 135%, 


The calont \oIuc of the drj powder is 5 uiloncs per gram or 150 
calorics per ounce, or expressed m spoonfuls 

1 lc\el tenapoonful of modifier diw, or 1 7 grams — 8 6 cal 

1 lc\cl tnhleapoonfiil of modiflor dr\, or 5 grams — 25 cal 

1 ounce l)^ weight — 18 level tonspoonfuls or 6 lc\cl tablespoonfuls. 

The cunl tension of eanous formulas made witli milk, writer and 
modifier used in tins stud) has mned from 3 9 to 12 7 

CUKICAL 8TUD\ 

Tho dinical study of this modifier was divided into two groups the 
first group consisting of 99 cawa using milk water and added modifier 
Tho fat infants over four montlis of age roccncd from 40 to 45 caloncfl 
per pound bodj weight, the average infants under four months of age 
and moderntdy thin infants of nnv age were given from 50 to 65 
calorics per pound hodj weight and babies underweight for age wore 
given 60 to 65 calorics per jiound bodj weight In the 99 coses m this 
group the modifier was added os o enrbohydrato would be added the 
babies under ten pounds in weight getting 120 calones per day in tho 
form of modifier and the babies over ten pounds in weight getting 180 
calories Table II shows tho results of this group 


Tabu n 


NamlrtT ot intanti on modiflor 
Toan^fort lafant pnt on modifier 
Avrrape of Infanti pnt on modifier 
irinlmum length of time on modifier 
Aremgo length of time on modifier 
llrudmnm length of time on modifier 
Aremgo woeklj gnln per Infant 
N amber of dlgrfltlrc dlstarbonec* 


99 

2,0 week* of ago 
2 5 month* 

0 0 nneki 
10 6 Treek* 

"jy month! 

R,21 ouacea 
- (CJJS%) 


Of the seven digestive disorders abote mentioned one was in the form 
of anorexia and six of diarrhea two of which had an aKsoemted anorexia 
As the caloric value of a tablespoonfol of this modifier is 25, 8 to 
9 toblespoonfnls per daj were cxcntually gi\cn to all infants, Tho 
one ease of anorexia occuircd when tho modifier was increased to 9 
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tablespoonfuls and corrected when tlus was reduced to 7 The cases of 
diarrhea Mere all of the fennentatixe tjiie, having 5 to 7 yellow to gieen 
semisolid stools a day Five of the 6 cases occurred when the formula 
contained 9 tablespoonfuls of the modifier and the remaining one w'hen 
8 were used All the stools letumed to normal in fiom three to ^i^e 
days by the simple removal of the modifier 
Each of the gastiomtestinal upsets was very carefully studied. It 
occuned to us tliat it would be possible to reduce the percentage of 
fresh cow’s milk fat and ineiease the processed fat by a readjustment of 
the formulas With this in view, a senes of formulas (Table III) were 
calculated. These show that bj a leduction of the amount of fresh 
cow’s milk and by an increase m the amount of the modifier, the per- 
centage of processed fat could be increased Fifty infants were fed 
according to the formulas in Table III The number of gastrointestinal 
upsets were, however, approximately the same m both gioups Never- 
theless, the average gam in weight was considerably highei m the second 
group, and we believe that the best results with this modifier will be 
obtamed by following the method as outbned in Table III 
The difference m feeding in this mannei fiom that used m the first 
group IS best explained by sample cases 
Baby I D , aged three montlis, weight 12 pounds Assuming that 
this baby leqmres 50 caloiies per pound bodj weight, the total calonc 
leqmiement would be 600 

Foimula of Fust Giorip 
llilk 21 ounces 

Watei 10 ounces 

Jfodifiei IVz ounces (appioximateh 8 table- 

spoonfuls) 

FoimuJn of Second Group 
Slilk 19 ounces 

Watci 14 ounces 

Modifier 10 tablespoonfuls 

In a five-and-a-half-month-old babv, weighing 14^^ pounds, lequinng 

725 calories a day, the diffcience in methods of feeding is still more 
cleailv brought out 

Fonmila of Fust Group 

Jlilk 27 ounces 

AVntei 10 ounces 

Modifier 8 or 9 tablespoonfuls 

Formula of Second Grenip 
IMilk 23 ounces 

Water 12 oimces 

Jfodifier 11^^ tablespoonfuls 
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Table IA’" 


JTninber of babies on modifier 50 

loungesfc infant put on modifier 1 35 months 
Average length of time on modifier 18 iveeks 
Maximum length of tunc on modifier 11 months 
Alinimum length of time on modifier 6 iveeKs 
Aienge Tveek]^ gam per infant 5 C2 oz 
Xumber of digestive disturbances 4 (8%) 


Of the folu digestue distmbanccs mentioned tito ateie in tiie foim 
of anoiexia and two of diairliea The coses of anoiexia occuiied atlien 
the infants neic on 11 and 12 tablcspoonfuls of the modifici, icsjjce 
tiveb , the condition A\as conected by simple reduction of tlie amount 
of modifier The tno eases of diarrhea atere fermentatne in tipe, theic 
being fiom 5 to 7 aelloav to green semisolid to avateij stools a daa , 
one infant had exconated buttocks Both cases occiiricd at hen the 
babies aveie recening 11 tablespoonfuls of the modifier By elimination 
of the modifier fiom the formula the stools became nomial in fiom Ihiee 
to file days 

A group of 100 cases was used as a control These infants neie 
fed a niixtuic of fresh eon ’s milk, uater, and a maltose dextnu carbo 
Indiate Tlie icsults m tins gioup are shoini in Table T 

Table V 


Xumber of control cases 100 

Youngest bab}" to vrlnch mixture was gnen 2 weeks 
Average age nt which mixture was started 2 months 
Minimum length of time on feeding C weeks 

Aieragc length of time on carbohvdmte 21 weeks 
Maximum length of time on cnrbohi drnte 9 months 
Average weeklv gain per case o 8 ounces 

Xumber of digestive disturbances 7 ( 7 %) 


Of the seion digcstnc disordei-s one was in the form of anore\in and 
six of diaiihca, two of which had an associated anorexia 

The anorexia occuired on a formula containing V/i ounces of caibo 
hjdratc and was corieeted by simple reduction of this clement AH 
of the cases of dial rhea occurred on a fomula containing lYo ounics 
of the caibolndate and were fermentatne m twpc, consisting of fiom 
■) to 7 green to jellow seraisobd to waterr stools a dav On the n- 
mo\al of the carbohjdrate and gning a formula of one half milk and 
two-thirds water the diarrhea cleared in from three to four dnts 

COMAIENT 

In anahzing the results of the first group one finds of significance the 
axcrage weekl} gain of 5 21 ounces and percentage of gastiointcstinal 
ujiscts of 6 9 per cent In the second group we find a weekh gam of 
5 62 ounces and an incidence of gastrointestinal upsets of 8 per cent 
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The obviOTiE conclusion is Hint Group II did better than Group I in 
weight gain, however, the incidence ot intestinnl upsets was about the 
same. This shows ns prenously mentioned tho superiority of feeding 
this modifier ns designated in tho formulas of Table III, rather than 
using tho modifier as a carbolndratc would bo used The diffierenoo in 
results in tho two groups is duo apparently to the fact that the modifier 
changes both the fat and carbohydrate clement of the formula and a 
greater percentage of processed fat is available which is apparently more 
digestible. The method of modif>nng in the second group more nearly 
approaches tho poroentage contents of human milk. 

In tho third or control group of babies fed with a carbohydrate 
modifier the average weeWy gain was 6 8 ounces and the incidence of 
digestive upsets 7 per cent These results compare favorably with the 
results in Group II 

In general, it may be said that tho results in feeding infants by the 
method of modification herein described compare favorably in weight 
gam with a control group of oases fed commonlj used mixtures of milk, 
water, and carbohjdmtc Bj using this modifier it becomes possible 
to add to the desired mmimum of fresh cow’s milk, tho needed addi 
tional calorics, partlj as fat and partly as carbohydrate Tho final 
mixture approaches more noarl} to tho proportion of food ingredients 
found m human milk. In addititon tho modifier has been reinforced in 
iron content so that tho cventnal formula eontains epproxunately three 
times ns much iron as is found ordinonly m nulk formulas Vitamins 
A and B are also found in greater quantities than in tho commonly used 
milk mixtures 

"With the use of sufficient antiscorbutic agents no manifestationB of 
scurvy occurred 

The ordinarily used antirachitic agents were employed, and there was 
no greater incidence of rickets m these senes of cases than m snnilar 
groups of cases reported. 
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Table IV 

N'umber of babies on modifier 50 

1 oungest infant put on modifier 1 35 montlis 
Average length of time on modifier IS weeks 
Jfaximimi length of tune on modifier 11 months 
Mimmnm length of time on modifier C weeks 
Average weekly gain per infant 5 62 or 
Mumber of digestive distur bances 4 (8%) 

Of the foiii digesti\e distiubauces mentioned two weie in tlie foim 
of anoiexia and tiio of diairhca The cases of anoie\ia occuned itlien 
the mfants iieie on 11 and 12 taWespoonfuIs of the modifiei, icspec 
tuely, the condition was collected by simple lediictioii of tlie amount 
of modifiei The two eases of diaiihea wove fcmentatn e in ti'pc, tiieic 
being from 5 to 7 5 ellon to gieen scimsohd to ivateij stools a dm , 
one infant had evcoriated buttoclcs Both cases occuned nhcn tlie 
babies were reeening 11 tablespoonfuls of the modifier By elimination 
of the modifiei fiora the formula the stools became normal in fiom thiec 
to hve days 

A gioup of 100 cases ivas used as a conti-ol These infants wcie 
fed a mi\tiuc of fiesh cow’s milk, water, and a maltose dextiin caibo- 
indiate The lesults in this gmip aie shoivii in Table V 

Table V 


Number of control cases 100 

Youngest babj to which nurture was gnen 2 necks 
Average ago at which mixture was started 2 montlis 
Minimum length of time on feeding 0 weeks 

Average length of time on carbohydrate 21 weeks 
Maximum length of time on carbohydrate 0 months 
Average weeklv gain per case 6 8 ounces 

Number of digestive disturbances 7 (7%) 


Of the se5en digest ne disoiders one was in the form of anoicMa and 
six of diaiihea, two of avhich had an associated anorexia 

The anoicxia ocemixid on a fonnula containing V/j ounces of caibo 
lixiiate and 5 \as collected by simple leduction of this element iVll 
of the cases of diairhea ocemred on a fonnula containing IVg ounces 
of the eniboh 5 date and were fcimentatnc in ta-pe, consisting of from 
h to 7 green to yellon semisolid to 5\aten stools a dac On the n- 
moial of the carboln drate and gumg a fonnula of oiic-lialf milk and 
tMO thuds water the diarrhea cleared in fiom three to four dacs 

COMMENT 

In aiiah zing the results of the first group one finds of significance the 
aicrage iieeklj gam of 5 21 ounces and peicentage of gastrointc-stinal 
ujisets of 6 9 per cent. In the second group ne find a xicckB gain of 
5 62 ounces and an incidence of gastrointestinal upsets of 8 per cent 
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76 histones, to vrlutli sones he has added 2 coses from personal ob 
servation Hunt* lias discussed m detail the clinical and pathologic 
features of the disorder Both papers are supplemented with bibliog 
rapines co-venng the entire penod since Lucas* m 1883 first reported 
an instance of late nckels accompanied by albuminuria We desire to 
report the following case of renal dwarfism now under observation in 
the Children's Dunsion of the National Jewish Hospital at Denver 

II. K., fcraule, bom Martli 8, 1920 at Tucaon, Arlxona, Admitted to our hos- 
pital, Fi.bniaiT' 12, 1033 The roason for admisalou vrus giTen as extreme mol 
nutrition and exposure to tuborcnlosis The father la alh-e and ^ell, ns are trro 
listers, age* seventeen and eighteen year# respectively The mother, aged thirty 



Fiff 1. — X r*y pleturs of 'Pfriits, sbowlny nomi*! dereloinTient- 


nlne years, bom of Jowiih parentage in Bnssto, come to Ameriaa at the age of 
one year In 19°1 nlO^■ed from IlUnoli to Aniotm because of tuborculooli of 
tho right Mcroibne joint. Tlvo or lix years ago she became a morphine nddiet 
The mother « history further disclosed that for nine years prior to the birth of 
the patient the had not menstmntod and that sho hnd snbmltted to at least tsro 
X iny exposures vvith the prohablo object of indneing abortion, Becent examination 
of the mother revealed extensive healed pulmonary tuberculosis and actire tuber 
cnloiis of the aacrolbno joint 

The baby was bom through cesaroon acotion during tho eighth month and weighed 
8 pounds, but by the tenth day tho weight had decreased to 1% pounds la the 
absence of breast milk, artificial feeding was neee«iry There Is a vague history of 
convulsive seixures at intarrals daring the flr*t two years of lifa Eruption of the 
first tooth took ilaeo before tho fourth month, but a dlagnotia of nckets was made 
shortly afterward. For tho past two years the patient has given Uttlo anxiety 
except through her astonishing failure of physical and mental development. 
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m 32 cases as five years and two months, and so manj deielop Die 
syndrome at pubeitj that it is frequently known as the rickets of ado- 
lescence Lathrop^ maintains that roentgenograms may be consist- 
ently negative for rickets in well-defined cases, and others consider 
the skeletal changes as quite independent of that disease 

StJArjlARl AND COKCLUSrON 

A case of renal dwaifism with some unusual aspects is presented 
Whether the kidney affection is of prenatal ongm or vas dci eloped 
after birth cannot be determined The retardation in gronth and 
development has been so proportionate and the congenital cliangcs 
have been so inconspicuous that congenital mactmtj of the gonads 
or other endoenne structures need not be seriouslj" consideied, par- 
ticularly in the absence of neoplastic iniasion 

REPEREKCES 

1 iTitchell Am. J Dis Child 40 101, 1930 

2 Hunt Am J Dis Child 34 234, 1927 

3 Lucas Lancet 1 993, 1883 

4 Lathrop Am J Dis Child 18 612, 1926 



ANTIQUES OF PEDIATRIC INTEREST 
T G n Drake, JtB PRCPtC) 

TN THE fiR,t certificate, dated Fclirnary 4 1780, tlie Sectours ol the 
^ General Hospitol of Snint Lapnt and St Jacques of the oitj of 
llarsciUcs, certify that one hlanc Chaix is nounshing and rearing in 
her Jiomc an illegitimate child, aged seven years, ivho ivas placed at 




PVom the Department of Pediatric* Univeralty of Toronto, and the Hotpltal for 
Sick Chinren, Toronto 
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nurse hy that hospital and in -whose legistere aie eutcied pniticulai-s 
of the child. The second document certifies to the Hotel-Dieu of 
Vienne in Dauphiny that the viilage pnest of Pailhaid has visited an 
illegitimate child, aged about twelve years and foui months, pertaining 
to that hospital, -who ivas being cared for bj a nidon, and that the 
child was in good health at the time— October, 1793 Maiginally, the 
piiest asks that matenal and not finished clothing be sent, and the 
secretary of the hospital notes that he has paid tlie nui-se foi fii e months 
the sum of 17% lines, an amount equivalent in picsent-da} pmeliasing 
power to about 70 Fiench francs 

Thi-ough expeiience the French hospitals had found tliat it was 
cheaper to place infants mth nurses in their own homes than to attempt 
to rear them in the hospitals 

The payment for nursing vancd mth the age of the child Tlic first 
3 ear, while the infant was being wet nui-scd, was the dcaiesl, the nurse’s 
fee usually lemamed at a somewhat lowei rate fiom the second to the 
seventh 3 ear, and horn the eighth to the twelfth year the fee depended 
on the amount of work the child was able to peifoim In addition to 
monej payments, some hospitals clothed the child until the end of its 
fourth 3 car, and othei's until the end of the seientli 3 ear 
Schedules of wet nursing fees at various times, taken fiom lanous 
sources, are as follows 

In 1717, a Bourgeois of Viens records in Ins dian the pa3ment of 
3 Imes (francs) per month for the 3vet musing of his daughter m the 
nui'se’s home 

In hei dian, the daughter of a ConsciUci of the pailiament of Pans 
wTites that in 1747 she paid 9 luwes, in 1754, S Inics, and in 17G0, 6 
Inwes per month for the wet nursing of three sueccssne childien in the 
nurse ’s 03vn home 

In 1802, in reply to a letter of enquiiy from the maior of Angei-s, 
the mayor of a neighboiing town states that their schedule of fees for 
wet nui-sing is 5% francs pei month from birth to the age of two lears, 
and from that time on 4% francs pei month 

111 1823, the cit-\ of Paris paid the wet nurses 7 fiancs pci month for 
the fii-st 3 ear of the child’s life, G fiancs during the second 3eai, 5 
francs from the thud to the sixth icai, and 4 francs fnim that lime 
until the twelfth year 

In 1834 m France, the total cost of i-caring a cluld in the care of a 
wet nui-sc from biith to its twelfth icir \aried in different disliicts from 
SOO to 1,300 francs 

A bdl from the “Grand Bureau dc Nournecs sui Lieux, fondc en 
1825 par lilmo Quost,” dated Pans, 1880, itemizes a wet nm-sing ac- 
count thus 

For the nurse’s first month 40 francs 

For the c-ypenses of transporting the infant 30 francs 

The bureau’s fee 7 francs 
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DISORDERS OP INTERNAIj UI, VND SECRETIOV IN CHILDREN 

PniTZ B Talbot M D Boston, Mass 

T he rcMew lost rear presi-ntTil m as simple form as possible the 
reviewer’s interpretation of tin pertinent facts then known. Since 
then, several aignifitant articles have appeared and out of the envelop 
inp fog some verj definite loiidmarks and lighthouses have material 
ired to help the searcher for truth to steer Ins course 
Although manj records of basal metabolic tests appear in the litera 
lure it IS unfortnnato that their lalue is grcntly reduced and perhaps 
entirclv coneelled beeaase the records gne onlj the heat prodnetion 
in terms of ‘per square meter of bodi surface ’ and fail to give the 
total heal prodticlioii To make matters worse the metabolism per unit 
of body surface is recorded in deviation per cent without stating what 
formula is used to obtain the snrface area of the body or what stand 
ards the metabolism of the subject vanes from The renewer makes a 
plea that all records of basal metabolism always should record the 
total heat prodactioiL A bnef renew of the present practice in in 
terpreting the mctaboltsm of childhood appeared in the Julv 1933, 
Ciemy Festschrift issue of thia Journal 
It has not been possible to discuss the basal metabolism data in the 
reported endoonne cases because it is onlv recorded in plus or ramus 
per cent The reviewer had the prmlegc of seeing the original data of 
some of the important cases reported and found that the data as pro 
aented led to quite a different picture of the progress of the disease 
when the metabolism was cliartcd m terms of total heat produohon 
and compared with the expected beat production for the height and 
for the weight 

TUB INTERBELATlOh OF OLAAOS 

One IS impressed on readuig the endoerme literature by the number 
of papers w hicli still publish beneficial results from the use of tins or 
that gland extract m polyglandular syndromes ’ Since accurate 
diagnosis of such conditions is not yet possible in most cases such 
reports should be considered until healthv but reasonable skepticrsm 
Anb says in Ins Presidential Address before tlic Association for tlie 
Study of Internal Secretions in 1932 “In recent years at many dim 
cal meetings the nihilistic point of new in regard to treatment has 
been ncfiielv championed This point of new did much good bv 
eliminating that which was false and improied and an intelligent 
skoptieism is always most valuable but the reaction has gone too far 
Endence has accumulated which shows the intimate interrelation 
of the endocrine glands Cuslung savs, “Out of all the present welter , 
of discovery relating to the internal secretions it becomes increas, 
ingly endent that the pitiPtan gland holds a dominating position in 
the endoenne senes and exercises direct or indirect control over an 
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unsuspected numbei of biochemical piocesses of utmost impoitanee 
to the economy of the bod^ and should one venture to single out, from 
many, those parti culai steps that in recent > eais did most to accelerate 
our progress, thei ivere the discovery in the anteiior lobe of the tiio 
inseparable honnones of giowth and se\ These will be referred 
to again m the section discussing the pituitaiv gland ^ 

Thyioid Gland — Since endemic goiter is attnbntable to a diminished 
or deficient supply of iodine, it has come to be considered as a defi- 
ciency disease — a deficiency of iodine It has been i ecenth shoivn tliat 
the hyperplasia ivliieh represents a stage of iodine deficiency can be 
brought about in animals, at least bi diets iich in eithei calcium chlo 
ride or sodium chloride The piactical inference is that m here iodine 
is lacking and cannot be replaced tlnroid Iniici trophy Mould be in- 
creased by the liberal use of eliloiides iii the diet Salt should theie 
fore be used sparmgh bv peisoiis nitli iodine deficiency 
Eypotliyi o\dism — Receiitlv attention has again been di-ann to the 
work of Mason, Hunt and HiirxthaP^ who found maiiilv on adult sub- 
jects with hypothyioidism and a low basal metabolic latc, that when the 
blood cholesterol was highei than 200 iiulligi-ams per cent they Mere 
benefited by tbyioid medication Bionsteiir studied twenty -fiye normal 
children and found the aycrage cholesterol values 100 milligrams per 
cent He found an increased cholesterol of 277 to 782 milligrams per 
cent in twelve childien yntli hvpotlm oidisin These y nines yvcie lowered 
by’ thyroid therapy' On the other hand the bteratuie cites numerous 
cases with livperthvioidisni iii mIucIi a low cholesterol y\as not present 
despite a very’ high basal metabolic rate .Since nbuoiinnl cholesterol 
figures are reported iii other conditions independent of the rate of heat 
production these findings should be held undci adyiscmeiit until fiirthei 
data are available The leyieuer depends on the clinical findings phis 
the rate of metabolism in the diagnosis and treatment of hypothyroid- 
ism of children 

H^ypotlivToidism yvithout myxedema is coiiimcuLing to atliact at- 
tention in the hteiature Tollmans and Rnaii’" haye dcstiibed in 
adults a group of sviuptoms y\hich they’ think should suggest this con 
dition, yiz constipation neiyousiiess poor cmolional control lack of 
energy, yague pains localized in yaiious regions These patients also 
haye a loyv metabolism If the svmptoms and metabolism respond to 
thyroid therapv the patient falls iii the gioup of by'polhy’roidisni y\ith 
out mvvedema If not the loyv metabolism is due to some other 
plivsiologic process The reyieyver has reported briefly a similai group 
found in girls, pnncipally betyieen the ages of fifteen and seycnteeii 
years yyutli moie obscure symptoms but yyith definitely low metabo 
lism according to our present standards, yyho yyere markedly’ bene- 
fited by the use of tbvroid They are still being studied to determine 
exactly yvhere tliev belong in the scheme of disorders of metabolism 
Pilnitniy Gland — According to many authorities the pituitary gland 
holds a “dominating position” m the endocrine senes It is knoyvn to 
contain separate hormones of gioyyth and sex and the recent yyoik of 
Evans' also reports an adrciialotropliic hormone and a hormone yybicb 
influences the sugar metabolism — a lactogenic hormone, and a tlnreo- 
tropliic hormone The significance of these nen hormones to human 
life yvill not be clear until moie is knoyvn about them C ushing'" drayys 
attention to gross and microscopic changes yvhich result from “with- 
drayyal or increase of the tno principal In jiopln seal hormones sepa- 
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rately " Prompt nlinnkagc takes plate in the gonads, the adrenal 
cortex and thyroid after hvpoplnacal extirpation m the dog and rat, 
while hyperplasia follows injection of the growth hormones Since 
the clinical effects of cliromophobe adenoma are comparable to the 
former laboratorj expeniiieiit one finds atrophy of the same glands in 
fills condition and in acromegaly flij'perpitnitarmn) there is a cor 
responding hyperplasia. 

Although an nctne growth hormone has been prepared, it is not yet 
a^allable for tlimcal practice nor is it certain that it mil giye uni 
lersallj good results compamble to those seen in auimals "None of 
the commercial preparations yluch are supposed to be actne ^con 
tarn more than traces of growth promoting substances e\en when ex 
tracted and injected into suitable animals.’ * Harvey Cushing s classi 
cal article'^ on dyspituitansm and Tracy Putnam’s presentation of 
the present status of diseases of the hypopbi ms'® both should be read 
lu the original They are quoted freeh in this review 

The human hiTiophjsis (pituitary) consists of two lobes, the ante 
nor and posterior Cushing prefers to call the anterior lobe the 
adenohypophysis and the posterior lobe the neurohypophysis accord 
ing to the terminology of Berbleinger This terminology mil bo fol 
lowed here 

The neurohypophyais is the site of the formation of pitiiitnn Dam 
age of this part of the pituitary does not cause diabetes insipidus 
This symptom comes from injury to tho hypothalamus and mtli it may 
be associated obesiU gonadal atrophy and somnolence It is difficult 
to understand why tins is so, since the polynna characteristic of dia 
betes insipidus is promptly relieved by the injection of pituitrm 

The symptoms of obesity gonadal atrophy and less frequently som 
nolence uluch are frequently called Prohlich s syndrome can be pro- 
duced by injury to the hypothalamus ^et tho sex hormone is known 
to be in tho adenohypophvsis This is another loconsistency whicJi 
needs explanation. Attwell* after r critical study of the literature 
concluded that Prohheh’s ayndrome is not a disease of the pituitary 
On the other hand, remo\Rl of tho anterior part of the pituitary — the 
adenohypophysis — results in genital atrophy or infantilism TSimors 
do not arise in the neurohypophyais 

All the diseases of the adenohypophy sis are so far as m now knoivn, 
due to one of three kinds of tumors — chromopho'be adtnovia aetdo 
phUtc adenoma, and basophilic adenoma The chromophobe adenoma 
secretes no hormone and the symptoms of hypopitnitnnsm resulting 
from it are due solely to destruction of the normal glandular elements 
by pressure Tlie acidophilic adenoma is responsible for tho growth 
hormone oyersecretion of which causes gigantism and acromegaly 
The basophibc adenoma is rare and mav secrete the sex principle 
These adenomas may be associated witli abdominal obesity impotence 
or amenorrhea glycosnna, liypertension and fractures in their later 
stages Hirsutism mar or may not be present 

Chromophobe Adenoma — The symptoms due solely to new growth 
and pr®«ure are characteristic of chromophobe adenomas but do not 
appear until the later stages of acidophilic or basophilic adenomas 
These tumors differ, therefore in that the former has no snnptoms at 
first, while the latter have initial symptoms due to excessive secretion 
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of tlieir individual hormones In the later stages m hen pressiii e and 
destruction take place, the snnptoms of all three aie affected ac- 
cordingly With increasing extension of pressure, the optic chiasm 
Tvhich lies above the hj’pophvsis becomes invohed, causing limited 
fields of vision and eventuall}' bbndness Further afield, the Inpo- 
thalamus when miolved causes the tiam of s 3 '-mptoms connected mth 
it If sight becomes impaired, operation is necessarv to preser^e 
vision Cushing has found on removal of the soft expanding ehronio- 
phobe adenoma that the relief of pressure on the survning normal 
gland substance has m some cases allow ed the resumption of normal 
function 

Acidophilic Adenoma causes gigantism so long as the epiplnses aie 
open and acromegalj^ results after they are closed The giant leported 
by Behrens and Barr^ is a boi w ho at thirteen and one-half a ears at- 
tained a height ot seven feet fom inches (221 5 cm ) If this tviie of 
adenoma progresses to a size which compresses the normal gland sub- 
stance, sex and other functions will be interfered with X-ray has 
been used w ith presumable success on this ti pe of tumor bv Cushing 
This treatment has not yet been used in a laige enough number of 
cases to eialuate its importance At this wanting, it gnes hope of a 
rational method of pioeednre in a disease ivliieh picMoush^ had no 
treatment 

Basophilic Adenoma — ^Although the sex hormone mac originate in the 
basophihc cells, there is evidence that it might come from elsewhere 
Tlus question ivill have to be settled before a clear pictuie of all the 
actiAities of the hypophysis can be obtained Cusliing’s'' deseiiption 
of the basophilic adenoma, howeier, has made a picture ivliich the 
ebmcian can readily recognize Since A'cry few eases arc recorded in 
the bterature, it is not possible to sai' if this is a disease characteristic 
of childhood The youngest recorded case ivas fifteen a cars old Tlie 
disease is characterized bj adipositA' which spares the extiemities, 
hj’pertension, impotence or amenorrhea, and fractures Ha pei’lension 
is also found in liAqieiplasia of the adrenal cortex and olliei conditions 
It maA' be contrasted A\ith the loAiered blood picssiire found in hypo- 
pituitarism of chiomophobe adenoma 

The obesitA’ of hjiiopituitansm docs not Aield to any known extract 
of the hypopliAsis- Keinon reports successful treatment of tliese 
types of obese cases bi regulation of the diet 

The Lainencc Moon-Biedl Byndiomc Avas reiiewed bA Reillj and 
Lisser It is characterized bj' dA'-sIrophia adiposogenitabs, atypical 
retinitis pigmentosa, mental deficiencA familial occurrence and skele 
tal abnormalities, most frequently poll dactA bsm and sa ndactA lisni 
The Avriters emphasize that this disease “necessitates famih occur- 
rence ” ThcA thought tAAO of their patients impro\ed Avith endocrine 
therapy 

Parathyi Old Glands — The parathAWOids supph a hormone aaIucIi reg- 
ulates the supph of calcium in the circulating blood and infiuences the 
phosphorus IcacI Complete destruction of the gland results in tetain 
and death unless the calcium IcacI is maintained either bA the admin- 
istration of calcium or a potent extract of the paratliAroid gland 
(parathormone of Colbpl 

From the clinical point of aicaa acute tetain is rapidh rebcAcd Iia 
calcium clilondc, but Avhcn it is due to liApioparathA roidism the cause 
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of tins ByTuptom is not readied ^\ltilOllt the use of parathormone This 
hormone should bo used with care as its dosage has not been com 
plefcly estahlislied for all ages of childhood 
J3'i/perpara//tyroidi5jit (Von I^erUtnghauton’ft Disease Osteitis Fibrosa 
Cystica QcncraJieaia) — This condition has been critically renewed from 
the pathologic point of new b\ Jnffe The article deserves careful 
reading by anyone interested 

The symptoms consist of pain bone tenderness deformity tumor 
and spontaneous fractures of the bones, Polniria and pohdipsia are 
present in most coses ARSocinted with the increased unnarv output 
are hypercalciuna and lu^perphosphatuna This results in decreased 
muscle tone constipation and deprcKsed feelings Sometimes a para 
thyroid tumor can be detected by the physician but it is surprising 
how often this observation is lacking m the recorded cases This is 
probably duo to the small sue of some of the tumors The disease is 
usually first suspected bv the i ray findings and the diagnosis is made 
from the chemical examination of the blood 
Albright' has summed up the results obtained on ten coses from 
whom parathyroid tumors had been removed and seventy three cases 
from the literature He finds that the amount of circulating calcium 
and phosphorus is extraorduinnlv constant In the adult the calaum 
range is 9 6 to 11 6 milbgrams and the phosphorus 3 8 to 4 5 nuUi 
grams This constancy is made possible by drawmg on the calcium 
and phosphorus reserve in the skeleton when these salts are lowered 
in the circulating blood and redepositiug anj excess when the salt 
content becomes too high The skeleton acts m this way as a reserve 
station which keeps the circulatmg calcium and phosphorus constant 
The semm calcium may be as high as 13 milligrams and the phos 
phoms as low as 3 milligrams in a characteristic case 
Demineraluation of the skeleton may iniolve practically the entire 
skeleton hut changes are most pronounced in certain bones or bony 
parts The long tubular bones show the greatest degree of change 
and these are closely followed m frequency by the spine sacrum, 
pelvis skull, jaw bones and tlioracic flat bones The teeth are not 
affected 

Albnght found a relationship between hyperparathyroidism and 
kidney stones as well os secondary kidney changes simulating Bright’s 
disease Wlien a positive diagnosis of hyperparathyroidism is made 
and confirmed by the chemical laboratory the tumor should he sought 
by the surgeon until it is found If the chemical laboratory says that 
it IS not hyperparathyroidism that is the final word despite clinical 
symptoms 

Adrenal Oland — The adrenal mednUa seems to be intimately con 
nectod with heat loss from the body 

Adrenal Cortex— Smee the isolation of the Iiormone cortm (Swingle 
Pfiffer and Hartman) and the demonstration of its dramatic effect 
on Addison s disease a large number of physiologic investigations 
have appeared in the literature The adrenal cortex is essential to 
hfe When it is destroyed there is an extreme fall in body tempera 
tnre, a marked loss of weight in dogs These symptoms can be over 
come by injections of cortical extract. 

Tumors of the adrenal are often malignant adenomas. The charac 
tenstio symptoms are hypertension, hypertrichosis, deviations of the 
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seeondaiy sex eliaiacteiisties such as masculmization of Moiuen 
Tumors aie sometimes associated uith precocious sexual development 
and pseudoheimaphroditism, especially m the female 
Although arhenal insufficiency is raiely seen iii -^ouug cliildien, the 
possible applications in the future to pediatric problems justif'\ a brief 
discussion of it here Haitman® sa^s that in eoitieal msuflieiencj as- 
thenia de\elops insidiously and is the fii-st symptom to appeal This 
■weakness was sho'wu to be due to ini oli enient of the muscular tissue 
itself The circulation soon becomes imohed and m later stages the 
heart action may be feeble and the blood pressure low Finally, the 
function of the kidney becomes weakened and fails The eiieig-v 
metabolism is lowered and can be bi ought back to noinial bi the ad- 
ministration of cortin , It cannot be raised above normal level bv this 
hormone Cortin is essential foi giowth and when absent the resist- 
ance to toxins IS diminished It apparentlj has some beneficial action 
on Vitamin B and C Pigmentation of the skin, as is seen in Addison’s 
disease, seems to be due to lack of coitin and to be benefited bi its 
administration In adrenal insufficiencji the blood sugai is frequenth 
ion Hartman also has repoited a new hormone called “cortilactin” 
wdiieh influences the secietion of milk m rats 
The data gnen above is confusing foi the practicing phjsiciaii but 
IS of extreme interest to the physiologist Today this knowledge has 
no piactical bearing on pediatric pioblems, but it has opened a door 
which pioraises many possibilities foi the future 
Sex Glands — Xoiak and Loug'^ made a survey of the tumors of the 
sex glands and found tliat gianulosa cell tumors of the oiarr hnie a 
feminizing tendency due to the pioduttion of follicnbn Arrheno 
blastoiuas hai e a detemini/ing tendenci 

The ovaiy is acti-vated bv the sex hormone of the adenolopophjsis 
thus stimulating the maturation of the graafian follicle This starts 
the oiarian hoinione called theelin bv Doisy — folliculin or cstnn b> 
otheis Theeliu theretore, fa\ors menstruation progestin (coiporin- 
lutin) is tlieii formed to stimulate the growth of the endometrium 
during tlie second half of the menstrual c^cle Theebn then inhibits 
the sex secretion of the adenolnpoplnsis and menstruation takes 
place® Tlieelin is apparently now available in physiologicnlh netne 
prepaiations and piogestni is not 

Prolan is found in the blood and urine of pregnant women (“Ascli- 
heim and Zondek’s Test for Pregnnnc\ ”) 

Although it has been shown that there is a definite interrelation of 
the Aarioiis glands in the endocrine sjstcm, it is not clear in most 
cases just what that relation is Attempted therniicutics would be 
simplified eiioriiionsh if one could answer the old and simple conun- 
drum “which came first, the hen or the egg’” As in other fields of 
medicine the best results can onh be obtained b^ correcting the cause 
Little can be said foi treating the s^^nptom alone It seems probable 
that as knowledge progresses to the point where the sccondarv effects 
of primari glandular o%eraction or underaction arc complctelv under- 
stood flial the term “poh glandular sjuidromc,” as it is used todfn 
will disappear from the literature and be forgotten ns are the miasmas 
of the past 
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The meeting was called to order at 2 p u by the Chairman, Dr Thomas B 
Cooley, Detroit 

DE COOLBT — We cannot cover all the disorders of the blood in any one 
round table discnssion Last year we talked about the anemias of infancy This 
year we are going to take up the disorders associated with bleeding It is not 
our idea to try to tell you all about the subject What we want to do is to lay 
out a framework for discussion and have you all join in 

There seems to be no very good name for this group of disorders They are 
sometimes spoken of as •'^hemorrhagic diatheses," but that is not a particularly 
good expression, I like the Gorman name better — ‘Blutnngsubel " It seems to ex 
press our meaning better than any term m common use with us 

Of course, not all of these diseases are, strictly speaking, disorders of the blood, 
but when we are considering the hemorrhagic disorders, though they have widely 
differing etiologies, the resemblances in symptomatology make it simpler to group 
them together 

Any consideration of the bleeding disorders requires some conception of the 
blood clotting mechanism, which is so often involved in hemorrhagic states I 
shall try first to lay some foundation for discussion of that process 

The ideas about the clotting mechanism are, as you know, still quite confused 
There are plenty of theories as to how clotting takes place, but the problem is 
not settled and some of the theories are quite contradictory Some are compli 
cated and hard to understand The reason for the multiplicity of theories is 
doubtless that we have not yet sulHciently accurate methods for studying many 
of the questions involved Problems of colloid chemistry and physicochemistry 
are encountered which are stiU not very well understood and not susceptible of 
convincing demonstration by present methods 

The principal differences in the theories depend on whether the clotting process 
18 looked upon as a senes of chemical reactions, or a group of physicochemical 
phenomena, or a combination of these two, or whether there is a ferment action 
Or something analogous to it inv olved There also iB not complete agreement 
as to observed facts, and there are some generally recognized facts not explained 
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by any of tho thcorlci Some of tho theories are too elaborate to attempt lo go 
into in a meeting of this kind 

fihoKn on tho slide i* ^hat ono might call tho clawlc theory in its simplest 
form. It is qnito gonernlh agreed I think that as I have shown in tho chart 
on tho slide, there are present in the Moo 1 ns it circulates prothrombin, calcium 
and lihrinogen, and probably a small anu unt of tho lipid cophnlin and that the 
fluidity of this Tolxtnro is mnintnln 1 bv something for which uo may use the 
term anllthromhin without too grout titaintr os to its precise nature 

When tho blood is shod, changes take flacc which art represented on tho lower 
part of tho slide ojid which prohahlr on started by the disintegration of tie 
platelets. "W^o ogrea that they contain tiphalio probably an additional amount 
of prothrombin, and thoroCoro add thi i. to the he<l blood as compared with tho 
•drculatlng blood. The clot tho llbrin formation itself Is almost nnirersally 
Qgreod to bo dne to a combination of thnmbin and flbrinogon "WTiothor this is 
an nctanl chemical reaction or whether it is a ph>sicochcmlcal adsorption process 
is another matter Tho classic theory in its simplest form Is that when blood is 
shod the platolots become agglutinated and undergo disintegration with the lib- 
eration of cophahn, which in tho prcsooco of calcium (probably serving as a 
catalyst) con\(!rtB prothrombin to thcooibin Thrombin and flbnnogen unite to 
form fibrin which is di posited tis a network of long noodles enmeshing tho cor 
puieles Ultimately this mass of fibrin needles nnd corpuscles contracts, pro- 
dnclng the firm clot and extruding tbo serum. 

This diagratn does not show some of tho more recent deTelopmonts of this 
theory, such as the formation of an inert ^metathrombin by a union of 
thrombin and antlthrombln and some other enticongnlant reactions which Howell 
has bronght oat It is tho emphasis put upon the anticoagulants that chiefly dls- 
tlngnlshcj Howell s ideas of clotting from those of some other workors. His 
theories would raako a very compUentod diagram and at present they arc hardly 
suflklently prONod to hare Important elioical application It is fairly clear, how 
over, that there must bo in the blood ono or more substancos having an anti 
coagulant action and that scr\o to keep tho blood In fluid form during its course 
in the circulation. How ono may suppose they exert that action must depend 
on whether ono accepts tho Idea of tbo clotting process as a train of purclv chomi 
cal reactions inclndinj, chemical neutralimtion of the anticoagulant factors by 
products of platolot ditlntegratlon or whether ono agrees with the physicocheml 
cal explanation of tho upsetting of the dcUeata equilibrium of a balanced colloid 
complex by the Introdnctlon of the now factors Introdnecd from the platelets. 

Bordet has boon one of the important workers in tho study of clotting and 
his thoorv deserves mention. (Slldo ) Ho makes use of a dlffirent terminology 
denvod from the old idea of coagulation as a ferment action, though he does not 
subscribe to that Idea. ITot prothrombin end cephoUn he uses the terms soroiyme” 
and ‘ eytov^ ' thinks ther unit® In tho presence of caldmn to form thrombin. 
He lays especial stroas on contact of the blood with a foreign surface m tho 
wound (or in the test tube) The importanco of this contact- is unquestionable 
and ij tho reason for the u*o of paraffined tubes In the labomtory to minImJto 
clotting Ho postnlalcs a * proseiuayma which In our terminology would he 
pro-prothrombin,'’ which in contact with a foreign surface In the presence of cal 
clum becomes sororymo then soroiymo and eyfoxyme form thrombfu which unites 
with fibrinogen to form fibnn 

Mills, of tho University of Cincinnati has busied himself with the clotting 
problcona for a long time, and has taken up and developed tho ideas of the Eng 
Ushman "Wooldridgo. He is a careful worker, and 1 think deserves attention, 
though his theorie* soem not to have gained mneh aecoptanee. 
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(Slide ) He believes that tiro independent clotting processes go on at the 
same time The clotting is inaugurated bj a direct combination of what he calls 
tissue fibrinogen with the blood fibrinogen Tissue fibrinogen is supposed to be 
a combination of cephalin with varTing proportions of protein, and to be denied 
both from platelets and from tissue juices The union of tissue fibrinogen and 
blood fibrinogen he believes can happen directly without any of the preliminary 
reactions of the classic theoiy, and the production of small amounts of fibrin in 
that way sets off the classic mechanism 

The classic theory as I presented it in the first slide seems to be the one com 
monly accepted in this country, and is as good as any for the interpretation of 
clinical phenomena 

I suppose most of you have seen articles by Kngolmass regarding his idea of 
measuring increased or decreased coagulabibty of the blood by means of a “clot 
ting index ” He seems to have been a pupil of Bordet's, and has done a good 
deal of work in Hew York on this question of measuring coagulability, both as 
a diagnostic procednre and as a preoperative precaution He derives what he 
calls a clotting index by taking the product of the factors which favor clot forma 
tion and dividing by the anticoagulant factor, antithrombin (Sbde ) The nor 
mal prothrombin mdes is given an arbitraiy value of one Tho fibrinogen index 
IS fiv'e tenths, because that is not an arbitrary value It represents the ratio 
of the refractive power of the serum to that of the plasma, which is normally one 
half The prothrombin index is the relation of tho prothrombin time in a particu 
lar blood to that of a normal control All theories agree in assigning to the 
platelets the moat important place in initiating the clotting process Kugelmass 
measures the platelet value by taking 200,000 as the normal count, and 50 per 
cent as normal disintegration in one hour, thus getting a normal figure of 100,000 
for active platelets, to which he assigns a value of one in his index The anti 
thrombin, again, is given a normal index of one I shall not go into the methods 
of determining these values, which are to be found in laboratory manuals Tho 
values assigned give a normal index of five tenths, from which Kugelmass allows 
a variation of two tenths as wnthin normal range 

This scheme is, I think, rather a good one — not so important in the diagnosis 
of the marked disorders as in minor things, such as the tendency to oozing after 
a tonsil operation, tooth extraction, or something of that kind. Here is a sample 
of how it works out (Slide ) This was a hemophilic patient The prothrombin 
index was 0 44, fibrinogen, 0 6, platelet lysis 10 per cent (index 0 2), anti 
thrombin index 1 2 'The clotting index is 0 036 Tho clotting time of the pa 
tient’s blood was thirty minutes Kugelmass emphasizes the very great lowering 
of the clotting index in hemophiba as compared with almost any other condition 
It IS evident, however, that in thrombocytopenic purpura with a very low plate 
let count the index will be fully as low 

With this rather sketchy background of the clotting mechanism, I wish to say 
some things about hemophiba Dr Sanford is to talk of some of the other dis 
orders 

You all know that hemophiba is the great example of hereditary disease It 
IS also an example of sex linked heredity, never transmitted direct by the male, 
but through the daughters of the male to their male offspring Or, it may go 
through two or more female generations and finally appear in male descendants 

(Sbde ) Here is a rather simple family tree of a hemophilic family, in which 
you may see how these things go For instance, you will see in one of the linos 
of female descent how the trait has gone through two female generations to be 
come manifest finally in their male descendants This does not show some of the 
things that Dr Birch speaks of, and that I have not seen mentioned elsewhere 
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I thould bo interottod to study enough hpmophdio trees to see how well her state- 
ments aro jttstlflod She says tho stajy of homophiUc trees seoms to show that 
hcmophUlo malos tend to ha\o moro frmnlo children, and thoir daughters to have 
more malos, and that tho chances arv ihat alwut two out of three of those mile 
doKendants will bo hemophilic Thnt ocnia to mo^ on theoretic grounds, rather 
doubtful, and I should like to soo it Otmonstrated 

Tho question is always coming uj wh ther them is any possibility, according 
to the laws of horoditV; of homophitia o>or being transmitted by the homophiUc 
mole to his own sons, or whether on tho other hand, there is any possibility of a 
female hemophilic. Apparently, so far as our present Ideas of hereditary trans 
raitiion arc concerned, there is no possibility of tho malo transmitting hemophilia 
directly There soems to bo a romoto po itifity of tho female hemophilic That 
It has not boon dollmtcly pro\ed to oicur has b on ascribed to tho fact that it 
would Involve a uolou of two beroophUn. slrnma, and that tho bleeding tendency 
In that COSO would be so marked that the child probably would not be bom aU\o 
This may bo a plausiblo explanation 

Though hemophilia is not a common Itscosc its clinical featnros aro quite fa 
railiar Tho tendency to prolonged ble^^ding from slight trnnnm Is tho most strlk 
Ing feature, and It may bo obiorved vorv oarlj In life There aro on record plenty 
of cases of fatal bleeding from elrenm«.lsion in hemopbUic families, enough so 
that It has been necessary to make regulations to prevent it- The tendency to 
bleeding from mloor trauma is not usually observed in early infancy, probably 
hecauBo Infants are not often lubjcoted to trauma, but it does appear fairlv early 
la life. While it is the most common lymptom of hemophilia, it is not the only 
characteristic typo of bleeding Bleeding into n muscle without definite trauma 
beyond some slight muscle strtiiB Is, for Instance not an uneommon featum 
Terhaps tho most striking thing In long time obsorvation of hemophilics in the 
clinic Is that nearly all of them in time have ^olnt hemorrhages. J^rst ono sees 
them with the ordinary blooding from trauma, and prosently one finds them de- 
veloping homatthrosls in ono or another Joint, ond this is a progressive thmt with 
ropcat-od homorrhngo and Increasing deformitv of the joint so that In any hemo- 
philic family ono is fairly suro to find tovoral cripples of this typo 

Ono of the most tronblosomo foatnros of tho clinical picture is tho tendency 
to bleeding from tho gums. Whether the bad tooth which nearly aH hemophlUo 
thndron ha\e aro to bo ascribed to malnutrition from lack of proper exercise I 
do not know, bat certainly their teeth ore bad and they tend to produce homor 
rhago by wounding tho guma Ono of the dlffloultles in tho handling of hemo- 
philia is the bad tooth, the obvious need for their removal, and tho danger of 
•o\oro bleeding from tho ordinary dental opomtiont. This if perhaps tho most 
troublesomo thing in the handling of tho homophlHc chQd in tho clinic. TFo havo 
at present no satisfactory method of meeting this problem, and it is a question 
whother to let the toeth go and hare the gunia subject to bleeding from tranma 
or to have tho teeth removed and take the chance of dangonms hemorrhnge- 

I nood not toll you that those hemorrhago# aro not only senous, but quite often 
fatal It is not so very uncommon to read In the paper of n child bleeding to 
death from hemophilic hemorrhage, or bdng Ifl for a long period Just the 
other day I noticed that ono of tho ekildren in tho family of tho King of Bpaln, 
(as you know that Is ono of the homophlbo famillca) had boon for tea days or two 
weeks in the hospital with blooding which was stiU making trouble The hemor 
rhage does not ordinarily tend to stop spontaneously until the procoas of repair 
of the wound Is complete They are not stopped by clotting 'Whou an appar 
ently firm clot hoi formed the oodng continuos around Its edges Apparently, 

It Is something like trying to make glue adhere to a wet surface. 
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(Slide ) He believes that two independent clotting processes go on at the 
same tune Olhe clotting is inaugurated by a direct combination of what he calls 
tissue fibrinogen with the blood fibrinogen Tissue fibrinogen is supposed to be 
a combination of cephalin with varying proportions of protein, and to be derived 
both from platelets and from tissue juices The union of tissue fibrinogen and 
blood fibrinogen he bebevos can happen directly without any of the preliminary 
reactions of the classic theory, and the production of small amounts of flbnn in 
that way sets ofE the classic mechanism 

The classic theory as I presented it in the first sbde seems to be the one com 
monly accepted in this country, and is as good as any for the interpretation of 
cbmcal phenomena 

I suppose most of you have seen articles by Kugelmass regarding his idea of 
measuring increased or decreased coagnlabibty of the blood by means of a “clot 
ting indes ” Ho seems to have been a pupil of Bordet’s, and has done a good 
deal of work in New York on this question of measuring coagulability, both as 
a diagnostic procedure and as a preoperative precaution He domes nhat he 
calls a clotting index by taking the product of the factors which favor clot forma 
tion and dividing by the anticoagulant factor, antithrombin (Shde ) The nor 
mal prothrombin index is given an arbitrary value of one The fibrinogen index 
IS fii e tenths, because that is not an arbitrary value It represents the ratio 
of the refractne power of the serum to that of the plasma, which is normally one 
half The prothrombin index is the relation of the prothrombin tune in a particu 
lar blood to that of a normal control All theories agree in assigning to the 
platelets the most important place in initiating the clotting process Engelmass 
measures the platelet value by taking 200,000 as the normal count, and 50 per 
cent as normal disintegration in one hour, thus getting a normal figure of 100,000 
for active platelets, to which he assigns a value of one m his index The anti 
thrombin, again, is given a normal index of one I shall not go into the methods 
of determining these -values, which are to be found in laboratory manuals Tho 
values assigned give a normal index of five tenths, from which Kngebuass allows 
a variation of two tenths as within normal range 

This scheme is, I think, rather a good one — not so important in the diagnosis 
of the marked disorders as in minor things, such as the tendency to oozing after 
a tonsil operation, tooth extraction, or something of that kind Hero is a sample 
of how it works out (Sbde ) This was a hemophilic patient The prothrombin 
index was 0 44, fibrinogen, 0 5, platelet lysis 10 per cent (index 0 2), anti 
thrombin index 1 2 The clotting index is 0 036 The clotting time of the pa 
tient’s blood was thirty minutes Kugelmass emphasizes the very great lowering 
of the clotting index in hemophilia as compared with almost any other condition 
It IS evident, however, that in thrombocytopenic purpura with a very low plate 
let count the index wiU be fully as low 

With this rather sketchy background of the clotting mechanism, I wish to say 
some things about hemophiba Dr Sanford is to talk of some of the other dis 
orders 

You aU know that hemophiba is the great example of hereditary disca<<c It 
IS also an example of sex linked heredity, never transmitted direct by the .male, 
but through the daughters of the male to their male offspring Or, it may go 
through two or more female generations and finaUy appear in male descendants 

(Sbde ) Here is a rather simple family tree of a hemophdic family, in w ic 
you may see how these things go Bor instance, you will see in one of the lines 
of female descent how the trait has gone through two female generations to be 
come manifest finally in their male descendants This does nqt show some o e 
things that Dr Birch speaks of, and that I have not seen mentioned elsewhere 
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crur*clvc» of any real effect It Is an easy treatment to carry ent, and deben,M 
consideration as one of the posiibiUtlea for the rontine handling of tho hemophilic, 
os this U n condition in which ono wishes to do everything possible. 

Another treatment which has been m tho limelight lately is that of the nso 
of oTarlan extract. This is not new It wns based originally on the peculiar sor 
limited heredity of the dironse, and the not unnatural aszumption that tho sex 
hormone might have something to do with the Immunity of the female The new 
thing is tho obsorv'atlon by Dr Carrol Birch thnt tho small amount of the female 
hormone said to be present normally in tho male urine li absent from tho urine 
of the hemophilic 8ho and some others have reported rcmarkahle results from 
intramuscular injeetlou of the hormone as a thompentic agent, and I suspect that 
everyone who has homophlUcs in his care bos pven it n trial or considered do- 
ing so 



Chart I 


"We have been trying it on some of our hemophilics recently I do not thlnt 
that onr remits are at nil eondnsivo boeanse we have not enough of them, but 
1 should nice to show you whnt wo have done. 

Chart I shows the curve of daily determinations of clotting time m one of our 
patients who came In Just after an effusion Into one of the knee Joints Bleeding 
had stopped when ho came in and wo kept him to make sure that It was not go 
ing to recur utOlxiBg the hospital stay to observo the effect of daily Injoctlous of 
OTurlan extract on the dotting time. Tho dose hero wns one ompule contai nin g 
throe and throo-llfths grains of a preparation of tho whole ovary made by Parke 
Davis * Co The chart shows very nicely the wide fluctuations In the dotting 
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time of which I have ‘spoken— from ten minutes to five hours in this case The 
chart for the first seven days looks like a malaria fever chart. IVom the seventh 
to the eleventh day you will notice that there was a gradual drop in the clotting 
tune from ninety minutes to fifteen minutes, without the wide fluctuations One 
might conclude that daily administration of ovarian extract for eleven days 
finally brought about a lessening of the clotting time Perhaps it did It did 
not, however, have prompt enough effect to have helped if the boy had been 
brought in bleeding 

Chart n is the clotting tune chart from a case in which we used all methods 
to prepare for tooth extraction a boy who had a number of bad teeth and was 
having troublesome bleeding from the gums He had also an old hemarthrosis 
and had previously been sensitized to goat serum The chart shows the same wide 



range in clotting tune seen in the first one, but with a tendency to remain high 
for longer periods After a period of preliminary observation during which the 
effects of intradermal serum and “tissue fibrogen" (a preparation advocated by 
Mills) were tried, with negligible results, ovarian extract was administered, 
first a preparation of the whole gland in twenty six gram doses, then Parke, 
Davis’ Theebn, one ampule daily The curve during this period resembles that 
in the first chart, in that after about fourteen days of the gland treatment the 
excursions became less wide and the time seemed to be steadily diminishing On 
the seventeenth day it had come down to ten nunntes, and we thought this a favor 
able time for the tooth extraction Two teeth were drawn m the morning of this 
day By evening there was free hemorrhage Intradermal serum was admims 
tered, and tissue flbrogen, by mouth and subcutaneously, both without effect The 
hemorrhage stopped finally after two transfusions Ton will notice that clotting 
time determinations were not always made daily in this case This was because 
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of a dlffictilty which wo have oncouitorcd in other hemophllica, and for which 
I havo no dofinito explanation \Vo n*e vonona hlood for theae dotonnlnatlona. 
At timoa there la anch a inarkod tendency to thromboaia at tho point of puncture 
that we cannot uao the vein. I think that this may be a mochamcal effect of 
platelet agglutination at thia i>oint without dialntegration. 

I have not charted one caae, treated before wo began to fry the ovarian ox 
tract Thii waa another in which wo wlahod to extract teeth and it waa our 
flrat trial of tho protein aenaitlaation method. We aenaitlxod tho patient drew 
two teeth and prodneod a aharp reaction with intradorraal aonun. The child 
bled very badly, and needed throe large tranafuaiona to aave him. 

Onr Tcanlta with tbeao newer treatmenta do not seem to have brought out much 
in their favor I do not feel, howoi'Cr that wc have gone fax enough with them 
to draw dofinito concloaloni and I am Inclluod to try them further It may be 
that wo haie not need largo enough doaoa of ovarian extract, I believe that 
Birch has given as much as eighty grains gauging her dotage by the clotting 
time A^ter our experioncea with tho wide variation* in thia meaeureuient I do 
not see how tho doao can be antiafactorily gauged by it- Wo got no effect at all 
from ainglo dotoa and dally dotes of eighty grains would be a pretty expontivo 
method 

The present status of tho therapy of hemophlba would seem to be that wo 
havo two methods for which there i« enough favorable testimony so that they 
dosePNo further caroiol trial Wo cannot, however depend on them to prevent 
or to check sovero bleeding and aro not aafo In undertaking any surgical pro- 
codoro on a hemophilic withoat being prepared to apply the only measure which 
has boon proved to be roliablo — tramfualon I think that we have somoUmas 
mado tho mistake in transfusing for Iiemophilio hemorrhage of giving too rmall 
Irnnafnsionj or of not giving them early cnoogb In both hemophilia and pur 
pnra I boUov'e that large transfusions are better than small ones and I am sore 
that they nxo more effective If they are given early, without waiting to see how 
bad the blooding is going to be. 

Wo will pause here for discuselou before listening to Dr Sanford 

DR. n. B HAMILTON (Oituu Neerabka) — My understanding u that Dr 
Mills injects the serum near tho bleeding point, is that correctf 

DR COOLEY — ^kos but it depends upon whore the bleeding point is and can 
not always be done It Is possible only in the minor superflciol iajaries mch 
as bleeding from scratches, otc As a matter of fact, we have had very little 
occasion to treat those things. 

Another thing about hemophilia is that very commonly wo have bleeding from 
some one of the mucous membranos — tho fronum of the tongue, the gums or some 
slmlllar piece whore Intradennal injections are not practicable. Tho same dliB 
eulty la met with in nosebleed 

DR, MARTIN D OTT (Davenpoct Iowa) — Oan you make local appUcatlcms 
for nosebloedT 

DR. COOLEY — 1 do not believe It wrould be possible, A t hin g we have tried 
with bleeding gnms is to pack them with tissue flbrogon. Wo have never had any 
effect from it One would think that putting a substance which really contain* 
a good deal of eophaUn right Into the bleeding cavity might help but we have 
never been able to too that it did Wo havo had no luck with tissue flbrogen 
given either by mouth, by local injection or direct local appbcatlon 

DR. STEBUNQ- H ASHMEN (Dattow, Ohio) —1 have been very much in 
tOTOsted In this work of the Cincinnati group, having heard them discuss their 
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claims A discussion camo up in a meeting, as to the best method of sensitizing 
a child For instance, a young baby might be sensitized to tuberculin Since 
most people are sensitized to tuberculin early m life, it might be a good thing to 
use intradermally as the substance to which the child might be sensitive That 
might bo tried early in life They also found the use of ovarian extract to be a 
help We should have thought of this a long time ago smco the female docs not 
have hemophilia and the oi anan substance is the one thing she probably has that 
the male does not Certain workers beheie that females sometimes do have what 
thej consider to be hemophiba. 

If there has been more than one ancestor with hemophiba, the female offspnng 
are all the more liable to have hemophilia We should advise that hemophilics 
should not marrj At the Central States Pediatric Society meeting last vear, the 
use of muscle tissue from the individual to stop the hemorrhage was reported 
That would be a good source for tissue hbrogen in any individual when an opera 
tion was contemplated If a piece of the tissue could be planted or fastened 
right into the wound it might help, even placing it in a tooth socket might help 
to control the hemorrhage Smee ovarian extract is involved, might not those 
cases in which the female shows a tendency to hemophiba or purpura show some 
involvement of the pituitary? Dr Cooley mentioned the finding of poor teeth 
so constantly in hemophibcs. That suggests also a deficiency m calcium metabo 
lism as well as a capillary penetmbihty We have had favorable results in pre- 
venting, or in lessening the frequency of ordinary hemorrhage in circumcision by 
the use of a high protein diet in the first few days of life I am thoroughly con 
vinced that the high protein diet does aid even in hemophilics, in lessening the 
danger of hemorrhage In one case in which the capillarv clotting tune was four 
minutes, we found after circumcision no clotting whatever, until after the in 
jection of flbrogen, then m five minutes there was good clotting and the patient 
made a good recovery 

DE T COOK SMITH (Louisville, Ky ) — Of what does the proof of diagnosis 
in the very young consist? 

DE COOLEY — I think in the very young infant the diagnosis is bound to be 
a little doubtful On the whole, two things are probably more important than 
any of the others First, the great prolongation of venous clotting time This 
however, has to bo measured more than once, because you might run into one 
of these periods where the clotting time is pretty short, like some of those I 
showed on the charts Therefore, you would hav e to make more than one tost 
to insure accuracy, although if the chdd is actnnby bleeding, the chances are that 
you wiE find the clotting time prolonged Second, failure of platelet disintegra 
tion IS equally important m the hematologic diagnosis and the prolonged anti 
thrombin time, which apparently goes with the delay in platelet disintegration 
While it IS a somewhat difiieult thing to measure, I reaUy think failure of plate 
let disintegration is perhaps the best test wo have of definite hemophiba A v ery 
low clotting index is very strongly suggestive 

DE SMITH — Is there anv experience in your clinic to show that there are 
female hemophilics? 

DE COOLEY — ^We have no experience indicating that there are There are 
some reported observations of disturbances in the clotting mechanism in females 
of hemophilic families but I am not aware of any evidence of true hemophilia 
Dr Gorter, what do you do with hemophiba in your clinic? 

DE E QOETEE (LetDev, Holland) — ^We have had almost tlie same experience 
you have had in regard to hemophiba We have also tried ovarian extract in the 
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hope it ^ould bo uiolol but we couJd not find any definite results I bavo been 
asked, and I would llko to ask tou whether a different form of preparation of 
the ovtrian extract might account for difTorcnco in reiultaf I feol ns you do that 
it la very important to mako largo tmnsfaalooa and to do ao early If you apply 
tranafuslon from tho \ory beginning of bleeding I think results are temporary 
I think they last almost ono vreok and thon it i* neccisary to repeat it 

May I ask another question with regard to tho disintegration of platcloisl 
lou will find in tho literature a dcHcnption of thrombasthenia by Glanrnxfltin, 
which Indicates that failnro of platelet disintegration may occur iu other condi 
tioni than hemophilia. Do tou believe in tho existence of this thrombasthenia as 
0 eauso of purpuric conditions? Would this somewhat complicate tho value of 
tho prothrombin test or Iho disintegration of platelets in the diagnosis of heiuo- 
philiat 

DE COOLEA — I havo no knowlcdgo of that disease except from Glantmana s 
description, so I am airnld I could not answer I think it must bo vury rare. 
As fo transfusion, I would not havo you think I am not optimistic abont trans 
fusion I think it is tho beat treatment wo have We uso it freely and wo have 
never lost a patient from hemophilia 

As to the projjarntlona of ovarian extract, Dr Birch has used n good many 
of these, Aj you noticed, wo used three different ones I do not rtraombor that 
she has bad definitely more farorable rcsnlts from one than from onothcr 8bo 
simply stated, as I remember that sho tried a number of preparations and she 
Ined also some verr largo doses and seemed to think tho doses should varv m 
accordance with tho dotting tune 

From the clotting times I charted, I do not sea how you could uso them as a 
basis for yonr doses as when you seo a child with a clotting tuno one day of ton 
minutos and tho next day of five hours, your choice Is cortalnly Jouhtful We 
apparently got as good results from tho preparation of which we gave somewhat 
loss than four grains at a dose, as wo did from the other proporation of which 
wo guvo twenty six grains or from tho supp 08 <>dJy pure Tbcolin. 

DB. GORTEB — ^Is there any eonflnnation by animal cxpenmontntlon of tho 
reyiorted testicular atrophy after ovarian extract administration? 

DB COOLEk — I havo not beon able to loam of any I havo inquired of men 
Working with ovarian extract in animals but have not heard of any deflnito ob- 
servations on this subject 

Do any of vou want to go into tho question of tho clotting mechanism itself? 

I havo a feeling that a discussion on theories of clotting doos not get us very 
far I moan to say that tho observed facts are pretty generally rocogulrod, end 
that beyond that wo get Into n region of theory which cannot bo valnablo cZini 
cnlly I feel tho clinician may jnst as well roit whoro ho is for tho timo being 
Kow things aro coming np all tho tune 

Tho relation of eartwhydrute metabolism to clotting is ono of tho things which 
leem to bo getting quite n bit of ditcaraion in tome of tho foreign cUniM nnd ont 
of which I havo not boon able to got much so far 

DH. GOBTEB— Is it not possible that there is not only failure of platelet dis 
Integration bnt wmo more gonemi dlntnibanco of raUtnloondothelral fnnotlont 

DB. COOLEY— Wo have by no rDoano reached a comploto understanding of tho 
blooding disorders. I think that all of us who have buslod ourselves with tho 
blood have come In recent years to feel that ovontuaUy we may find that Myeral 
of tho disorders which wo do not understand very wcH are really dependent on 
dysfunction of the roticuloendothollunu 
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One of the things about the clotting mechanism irhich no theor_> explains satis 
factorily is the failure of clot retraction with a scarcity of platelets Mills, who 
looks on clotting as a juversible reaction, and beliei es that fibrin disintegrates 
with liberation of thrombin, t hink s that the explanation may lie m this ( I do 
not quite understand his reasoning ) HonpU savs that the only suggestion he has 
IS that it may be a matter of a quantitative lack of fibrin in the clot 

If there is no further discussion, I will ask Dr Sanford to go on with the 
purpuras 

Purpuras 

DE HEY^VOETH SAJNTOED (Chigaoo) — ^In the very loose classification of 
conditions we speak of as purpuras it seems obnous that we are deahng with 
a number of etiological factors, which it should not be difficult to separate In 
one recent article, however, all the purpuras are thrown into one large group, 
without recognition of the platelets as an etiological factor, so that it is evident 
there is stiU a good deal of confusion 

It seems to me the best method of classification is to divide them into two 
groups first, the thrombocytopemc type, in which the platelets are distinctly 
diminished, and second, the nonthrombocj'topemc type, in which there is no 
change in the clotting factors 

In the first group, that in which the platelets are diminished, we have a pr 
marj, “idiopathic” type, in which there is no change in any of the constituents 
of the blood except the platelets, and various secondary forms, in which the blood 
shows changes due to the primary disorder The platelets are always markedly 
reduced, and the bleeding time as a rule is lengthened, usually to more than seven 
minutes How low must the platelet count bo to cause danger of bleeding? Most 
writers agree that when the count falls below 100,000, purpura may develop 
McLean published in 1921 a study of twenty one cases, aE of which the count 
was below 100,000, the lowest being 10,000 

The secondary thrombocytopenias may be subdivided again into a group in 
which the platelet deficiency is due to interference with marrow productivity by 
tumors, leucemic infiltrations, aplastic anemia, etc., and another in which in 
fection plays the chief etiologic rOle Certain acute infections, diphtheria, scar 
let fever, influenza, and notably the streptococcus infectious, are particularly 
prone to lower the platelets Streptococcus foci which remain for any tune al 
most invariably cause a marked reduction Among the chronic infections, tuber 
culosis and syphilis are likely to have this effect In this group, we are evidently 
dealing with conditions in which treatment must be directed to the underlying 
cause 

The most interesting member of the thrombocytopenic group is the so caUed 
essential thrombocj'topenic purpura, or Werlhof’s disease, one of the first blood 
disorders to be studied Werlhof published his description m 1735 The chief 
characteristics are purpura, possibly some fever, increased bleeding time and de- 
crease in platelets The important thing is the decrease in platelets, the primary 
cause of the condition. When clot formation in this typo of purpura is studied 
with the ultramicroscope the fibnn threads are seen to be deposited, and clotting 
seems to proceed in the normal way, but the clot which is formed is peculiarly 
soft and dose not contract ivith separation of the serum Consequently, bleeding 
continues for a longer tune 

Washed platelets from a patient with essential thrombocytopenic purpura 
mixed with serum from a normal person from which the platelets have been re- 
moiod will cause that serum to clot, while washed platelets from a normal per 
son will cause normal clotting of the blood of the purpuric patient These facts 
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nro proof that tbo difficulty doea not ho either in any defect in the patient a 
plateleta or in anyttdng In the ploama bnt wholly in the ahortago oi plateleti. 

I>cflcloncy of platelets must ho due to one of two rcasoni cither the produc 
ffofl In the mnrrovr ia Inadequate or they aro destroyed soraewhoro In tho clrcn 
lation In the secondary thromhce^-topODiaa defective production ib probably to 
blame Against this as tho enurto of ejiw*ntlal thrombocytoponla is tho fact that 
In autopsies on patients dying fioui this disease we do not find evidence of dis- 
turbance or destruction of plostorvtca lu tho marrow Purthonnoro In secondary 
thrombocytopenia dno to aplasia or dlsplacomcnt of marrow by tumors the pur 
pura is never so »o\orc os in the idiopathic form 

Tho bttor oiplanatlon U that of desirnction somowhoro m the nrculation The 
retlculoondothclinl gystenb a conccjtion for which wo aro indebted to Aschoff, la 
composed of peculiar cells found in sfkeo Ucor lymph nodes and other similar 
tissue, the spleen containing the greater jroi>ortion of thorn Tho largo monO' 
nuclear phngocjtcs which aro kniwu t destiov plntolets are a product of this 
system If trypan blue is injected intr an ammal these colls take it up and bo 
como ''blocked ' This Is followed bv an increase in the platelets Colo In 1907 
do\ eloped an antlplatolot scrum If this somm is injected into an animal there 
IS DU immediate decrease in platelets unless tho spleen has first been removed 
lu which COSO thoro is no decrease 

^^o are justified, tbcrcfou, m conclodlog that in essential thrombocvlopenic 
purpura tho platelet deficiency Is due not to dofoctlve formation but to destruw 
tlon by tho retlculocodotbellum in nhich the aploon has tho ehiof part 

Thl* typo of purpura has a loosonal tendency It it seen more often in the 
spring Again it is eomewbat rooro common in females, and is likely to manifest 
itself before the third decade of lifo Tho foci that it is a disease characterized 
by spontonoous remissions probably aceonnts for the great vanoty of treatment 
to bo found rccommendod In the Uleraturo 

The idea of dietarr troatmont Is old. Wlllan In 1801 advised fresh air and 
abundant diet. Kogolmass recoromends a high protein repme Almost all of the 
vitamins have had thoir advocates. Phillips in 1931 reported platelet increase 
following viostorol Orumer and Drew In 1023 reported platelet increase and 
8ooy and Moiie in 1020 platelet uiereoso and remission of symptoms following 
uUro\lolot irradiation This has not been confirmed by later obsorvors. Jones 
ond Tocantins, reporting a series of cases in 1933, roeation two cases they were 
unable to control by transfusion in which tho platelet count was increased by 
pituitary extract. Three InterosUnir csrofuUy studied cases have been reported 
in which enro seems to havo followed fho adm/nlatrafion of bothrops antiieooin- 
As the patients iroro soldiers serving in the Canal Zone, thero may have been 
somo nnrecogaized factor though the symptoms wore typical of essential thromho- 
cytopenia. 

There is general agreement as to the advisability of clearing up foci of In 
faction. Secondary purpuras are often caused by such foci and recurrences of 
essontlnl thromboeytopenla ors like^y to bo Initiated by flare-ups of ittfeetiom 

Tmnsfnslon is almost unlvorwiUy considorod the method of choice for control 
of tho Immediate attack- I was Interostod in Dr Cooley s remarks about tho 
dosirmblllty of largo transfusions, because Jones and Tocantins advocate frequemt 
small ones. Thoy say thev havo had just os good results from 25 to 200 c-c. of 
blood Injected at frequent intervals os from 600 to 1,000 c.c. at longer intervals- 
Thor aay also it must be given intravenously, which is not in agreement with 
onr exporieneo Wo think we havo bad as good results with Intraporltoncni in 
joctions as with intra\onouB administration. 
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Finally, vre come to the question of surgical intervention by removal of the 
spleen WluJe this seems logical, and most writers report favorable results, the 
statistics are not so good as we should like them to be I think that "Wliipple’s 
figures published in 1926 are the best He reported results of splenectomj in 
eighty one cases, most of which he had been able to follow for five or six 3 cars 
Of the eighty one patients, 50 per cent were definitely improved after operation, 
and of that 50 per cent, 60 per cent were permanently benefited 

There are indications for and against splenectomy Jlost observers think that 
if it is possible to control the condition by other means, such as transfusion, this 
IS advisable, though it is not wise, of course, to wait too long McLean thinks 
that splenectomy should be performed in two types of cases, first, in those in 
which the bleeding is so free that the patient will evidently soon be moribund, 
and second, m the chronic case with frequent relapses and resultant secondary 
anemia which is interfering with the patient’s development 

Payr, in 1931, reported thirty four cases in which the splenic artery had been 
ligated The results, though slower, were apparently very good, and the operation 
IS less dangerous because the shock is less There have been no reports of 
thrombosis of the artery This may prove to be the treatment of choice in so 
lectod cases 

The prognosis m this type of purpura vanes greatly The patients seem to have 
relapses alternating with penods of comparatively good health McLean had 
four deaths in hia senes of twenty five, and Jones and Tocantm nine m fifty 
three cases 

So much for the thrombocytopenic purpuras 

In the second large group we have the cases in which there is neither platelet 
lack nor any other derangement of the clotting mechanism Certain of these have 
a definite etiology Malnntntion, lack of vitamin C and other similar conditions 
may cause purpura Some infections, particularly respiratory, not uncommonly 
have this efllect, as do mechanical factors such ns varicose veins, certain tumors 
and pertussis 

Most of the cases of nonthrombocytopenic purpura have no such definite 
etiology By far the largest number of aU the purpuras fall into this class, and 
they seem to represent different grades of the same condibon 'Wo are all fa 
miliar with the so called purpura simplex, of which wo see a good deal, and which 
has no symptoms except purpunc spots — large black ana blue spots on fho ex 
tremitios, or showers of smaller spots all over the body There may bo a bttle 
falling off of appetite, usually some nervous disturbance, but that is about aU 
The condition lasts from two days to two weeks and then clears up There are 
almost always associated allergic symptoms such as urticaria or other mamfesta 
tions of the allergic constitution Going a httlo further, we have the “arthritic” 
type, with effusion of blood into the joints and pain apparently out of proportion 
to the swelling This form, though more severe, runs the same course Then wo 
have the abdominal type known as “Henoch’s purpnra,” in which, in addition to 
purpuric spots and joint symptoms there is abdominal pain, diarrhea and vomit 
mg and blecdmg from the gastrointestmal mucosa 

Though there is no universal agreement, these forms of purpura are quite 
generally believed to be allergic pbenomena It is usually said there is no change 
in the blood elements This is certainly true so far as the platelets are concerned 
We have recently had a case of Henoch’s pnrpnra m which, in testing the clot 
ting factors m the way Dr Cooley has described, we found the fibrinogen dc 
creased to less than half normal value Lack of fibrinogen in the blood is usually 
evidence of some disturbance of liver function The lack can, of course, be con 
genital, and it mav occur in allergic stales Tlie blood fibrinogen is almost al 
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Traj-* fonad diminJahod Id cxponmental oUcrgy I Traa not aware this observution 
had been made in purpura before but I find that Bruhl ia Germany' reported two 
caiCB in 1931 la which there was the aame finding 

Tho treatment of this kind of purpora L of conrso purely' problematical 
■WhntCNcr you do for it might be called simply a stab in tho dark Tho enstomary 
thing is to put tlie child on a simple nutritious diet, giving plenty of orange 
julco and all other vitamins and a high proportion of protein, and assuming that 
recovery will soon follow I think there is a basis for that assumption for If 
thoio purpuras aro simply allergic manifestations, and there is a lack of fibrinogen 
in tho more lovoro forms, that lack at least may bo compensated for by the in 
creased protein 

DB COOLEY — I would like to add a few words, partlcalarly about thrombo- 
cytopenic purpura, from our own oxpenenco. In tho first place, as to splenectomy 
and when you aro going to do it. 

The first attack of purpura is the critical attack. It seoms to be true, un 
doubtedly that acute Infections may bring on a tompomry thrombocytopenic 
slate. TVhon you see a child In bis first attack of purpura you always have to 
realise ho may never have another kou do not want to think of extreme thera 
IKJUtio measures at that time because It may bo not only his first, bat his last at 
tack. 

So it has come to bo a rule with us that we will not consider splenectomy in 
the first attack, uulcss we aro absolutely driven to it. It may not bo a chronic 
condition at alL 

Then there is always tho quostlon, If tho thing does prove to be chronic, or 
reeurront how important it Is to the Indlvidnai patient — and that is a matter of 
obsorvatlon. Porfonulng splonectomy only in emergency cases onr lock has been 
very good I think, with one exception ovory case on which we havo performed 
splonectomy so far, has been cured bat wo have been protty careful in how we 
select them. The one case wo have not eurod was one which we lost just a 
week or so ago, and It is a good Ulustmtlon of the complete fotillty of treatment 
in some types of thrombocytopenic purpurn- 

Tbis child camo in after a first attack following a glandular infection preceded 
by measles. She came in bleeding from tho month and one ear In the course of 
her stay in the hospital sh^ developed bleeding from tho intestines and kidney 
Blooding from tho month and car stopped after several transfusions We were 
unable to stop tho bleeding from Jddney and intestine and we tned overylMng 
with ono exception (and that Is the antivenom) that has been rocommondod on 
any apparently logical basis for the treatment of purpura 

The child was less than a year old. 8bo hod ten transfuilons, about 1700 c c. 
of blood 

Wo finally made up our minds entirely against what would ordinarily be our 
best judgment, to take tho child s spleen out. And wo did. It j roved to be a 
very difflcnlt splenectomy Bv the way this Is a good time to say that splenoc 
tomy is not a thing to bo undertaken lightly because it is often a very serious 
operation. 

This child's spleen, perhaps 50 per coot larger thsn normal, was prottr well 
tucked up under the ribs and difflcnlt to got out The chad died of postopera 
live shock. If she had survived the operation I do not know whether we shonld 
have put a stop to tho purpura or not. That is the first splenectomy for purpura 
we have lost. 

Wo haie had a number of patients whom we sent home with initrnctlons 
that they were to be brought back immediately if they had another attack and 
at least 60 per cent have never returned- We havo htd another percentage 
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that came back -with rather minor bleeding so tvo have felt justified m not doing 
splenectomj There has been a rather small number whose spleens wo have 
removed with perfectlj^ good results We always feel we may get a return of 
symptoms for one perfectly definite reason, that is, it 13 perfectly possible that 
a supernumerary spleen may be overlooked in doing a splenectomy We aU know 
how rapidly they develop after the principal organ has been removed I beheve 
if I saw a patient with a recurrence, I should ask the surgeon to reopen the 
abdomen to make sure there had not been a development of a secondary spleen 
We have never had occasion to do that, still I believe it would be a logical thing 
to do 

We hn-ve had some interesting experiences We have seen two cases m whom 
bleeding was not readily stopped by transfusion in which it was stopped by one 
of the biologic anticoagulants, the one we use most often and which is called 
“thromboplastin.” We have had two cases of obstinate nosebleed m thrombo 
cytopenia stopped by that method when transfusion faded This is quite against 
what you will ordinarily see in the literature but it is not a common occurrence 

In the allergic type we have also just had our first death The coudition was 
interesting because I have not seen it reported This child came in with the 
ordinary picture of Henoch’s purpura, le, the peculiar type of abdominal pain, 
followed a few days later by purpnne skm manifestations, which went through 
the ordmary course The child had practically recovered although ho stdl had 
a few spots on the skin, so wo thought we were justified in allowing him to go 
home He apparently completely recovered at home but suddenly he developed 
convulsions and died The autopsy revealed multiple petechial hemorrhages scat 
tered throughout the brain That is the first thing of that kind I have seen 
One more thing about the treatment of the allergic type of purpura Whilo 
we have never found anything definite, we have felt we got better results from 
the administration of calcium than from anything else we have done 

DE J A. BIHLEB (Chicago) — Is there any relation between the decrease of 
platelets and the amount of types of hemorrhage you may find? 

DE SAlSrPOBD— No 

DE BIGLEE — The reason I asked is because in certain conditions you may 
have a marked reduction of platelets, down even to 10,000 and still have no 
ovudence of purpura hemorrhagica Thrombocytopemc purpura is due to reduc 
tion of platelets Why do not all patients with few platelets bleed? 

DE SANEOED — So far as I know, there is no answer It is just one of 
those things one cannot explain Of course, the idea that the condition is due 
entirely to platelet decrease in not acceptable to everyone McLean was under 
the impression there were other factors 

DE BIGLER — ^It is certainly true that with a marked reduction of platelets, 
trauma has very bttle to do with hemorrhages I do not believe anyone has an 
explanation for some of the pccubar things one observes It is true, as you saj , 
that there are patients who have almost no platelets at aU and that some of 
these will go for long periods without any bleeding There seems to be a good 
deal of evidence that there must be something aside from the lack of platelets 
which IS related to the purpuno manifcstions There must be something which 
favors passage of the blood through the vessel waUs aside from lack of platelets. 
The evidence for hypersplenism or hyperactivity of the reticuloendothelial system 
in thrombocytopenia, I think is pretty good Hero again we think it is possible 
that the disease is actuaUy a disease of the whole system rather than simply of 
the spleen, although the spleen, being the mam part of the reticuloendothelial 
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^yitem, la probably tho main factor m tho production of purpum by tho destmc 
tlon of the platoleta. On the other hand, It is posgiblo that under aomo conditions 
the rest of tho rotlculocndothcllal system is more aetlio In proportion to tho 
spleen than usual and that might explain tho falloro of iplonectomy m some of 
the cases where It has boon roporto I — that in those cases, tho rest of tho reticulo- 
endothelial system tissno was mjre nctue proportionately 

AH wo know definitely la that the conditioo Is obviously connected largely with 
platelet dodclency and rtmovul of the spleen cures or helps to euro this deflciency 
Therefore, wo ha\o to lay most of the disease process to tho spUen As to the 
rest of tho process, I think wo aro Mill m the dark- 

DR SitlTH — lou said rou thoui^hi n good many of these cases of purpura 
wraploi were aller^^ic Hnio rou oov 1 1 a whnt food does iti Do you think It 
Is bnctorialT 

DB SANFORD— It might ho 

DR COOLFl — I ha\e known f ju t ono caso that ga%o definite reactions to 
food. 

DR. SlUTHv— AVo hnd a llttlo girl who had a rash, and ecchymoris of the 
sldtt. A physician had remoied a largo mass from her neck at ono tlmo The 
attacks kept rccurnng and for lack of something bolter to do I put her on a 
milk diet and who became much warso I then removed nil milk and she cleared 
np completely I put her l*ack on milk and sho became worse, but her skin did 
not react to the milk test 

DR ASfflIUK~It has boon reported in the litcraluro that the platolot count 
taken after a meal is raised, sometimes a hundred thousand or more so wo 
should avoid taking platelet counts soon after digestion of food "What it your 
idea relatlvo to the modus opo and! of thatf Is it doo to tho fact that tho 
blood Is being used in digestion and tbero Is less going tn the iploenl 'What is 
the procossf if wo woro to treat these patients diet would it bo necessary 
to use any particular type of protein or Jost more protein than usualt 

DR SANFORD — Kugelmoai from his experiments thought any type of pro- 
tein bad more effect on tho platelet formation than other typos of food. WTiIppIo 
found that liver was very efficient In promoting blood rogonoratlon and htnekay 
In several cases of iiomicious anemia, was ablo to Jncrcoso tho platelets to quite 
high figures, that is above 400,000 by feeding liver to the patients. This wouid 
indicate that tho platelet forming tissues participate in tho general improvement 
in horaopolctio activity produced by liver or rnthor a liver diet 

DB, BIGLER — ^Wbat method of platelet count do you osef 

DB 8ANIORD— I think the sodium eltmto method is at easy as any You 
can do It quicker than any other way 

DB BIGLER. — ^Is there any such thing as a hyporplatomlaf 

DB SANFORD — I do not know 

DB COOLE\ — There are people who bellovo there is, that the platolot in 
crease after splenectomy may roach a dangerous point I have seen some very 
high platelet counts but I have not seen any unpleasant results from them. There 
aro people who believe they can happen and that there may be a tendency to 
thrombosis. Of course, a certain numbor of platelets normnUy go to pieces In 
tho circulation They seem to beliovu, and probably logically that in proportion 
a greater number will go to pieces when the count is high and there may be 



930 


THE JOURNAH OP PEDIATRICS 


that came back with rather minor bleeding so wo have felt jnstihod in not doing 
splenectomy There has been a rather small number whose spleens we have 
removed with perfectly good results We always feel we may get a return of 
symptoms for one perfectly definite reason, that is, it is perfectly possible that 
a supernumerary spleen may be overlooked in doing a splenectomy We all know 
how rapidly they develop after the principal organ has been removed I believe 
if I saw a patient with a recurrence, I should ask the surgeon to reopen the 
abdomen to make sure there had not been a development of a secondary spleen 
We have never had occasion to do that, still I believe it would be a logical thing 
to do 

AVe ha-ve had some interesting evperieiicos We have =eon two cases in nhom 
bleeding was not readily stopped by transfusion in which it was stopped by one 
of the biologic anticoagulants, the one we use most often and which is called 
“thromboplastin.” We have had two cases of obstinate nosebleed in thrombo 
cytopenia stopped by that method when transfusion faded This is quite against 
what you will ordinarily see in the literature but it is not a common occurrence 
In the allergic type we have also just had our first death The condition was 
interesting because I have not seen it reported This child came in with the 
ordinary picture of Henock’s purpura, le, the peculiar typo of abdominal pain, 
followed a few days later by pnrpuno skin manifestations, which went through 
the ordinary course The child had practically recovered although he still had 
a few spots on the skin, so we thought we wore justified in allowing him to go 
home He apparently completely recovered at home but suddenly he dei eloped 
convulsions and died The autopsy revealed multiple petechial hemorrhages scat 
tered throughout the brain That is tho first thing of that kind I have seen 

One more thing about the treatment of the allergic type of purpura While 
ue have neier found anything definite, we have felt we got better results from 
the administration of calcium than from anything else we have done 

DE J A BI&LEE (CmoAGO) — ^Is there any relation between the decrease of 
platelets and the amount of types of hemorrhage you may find? 

DE SANEOED— No 

DE BIGLEE — The reason I asked is because in certain conditions you mav 
have a marked reduction of platelets, down even to 10,000 and stiE have no 
eiidence of purpura hemorrhagica Thrombocytopenic purpura is due to roduc 
tion of platelets Why do not all patients with few platelets bleed? 

DE SANFOED — So far as I know, there is no answer It is just one of 
those things one cannot explain Of course, tho idea that the condition is due 
entirely to platelet decrease in not acceptable to everyone McLean was under 
the impression there were other factors 

DE BIGLEE — It is certainly true that with a marked reduction of platelets, 
trauma has very little to do with hemorrhages I do not believe anyone has an 
explanation for some of the peculiar things one observes It is true, as you snj , 
that there are patients who have almost no platelets at all and that some of 
these wiU go for long periods without any bleeding There seems to be a good 
deal of evidence that there must be something aside from the lack of platelets 
which IS related to the purpuric manifestions There must be something which 
favors passage of the blood through the vessel walls aside from lack of platelets. 
The d\ idence for hypersplenism or hyperactivity of the reticnloendothebal system 
m thrombocytopenia, I think is pretty good Here again we thmk it is possible 
that the disease is actuaUy a disease of the whole system rather than simply of 
tho spleen, although the spleen, being the main part of the reticuloendothelial 
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told her It probahlj' an angioneurotic odoraa- A few honre later che broflglit 
the child to the office and bo waa porfe^tlj normal It recarred on the bnby'a 
cheek and lip 

Throe Jays later the child wo* afebrile anj had no tojoperaturo Tho child 
later do^ eloped tompomtorc lOS \ Ircnnlm was given I ha\e soon no doflnlto 
reports of angioneurotic edema in the motlalla or tbcrrachregnlnting center I do 
not know how one conld pro\c tliL happened bat ae quickly ns we adminlsterpd 
adrenalin the temppratnre went d wn eight or mno degrees. 

\.galn, after two or three dar*' the child suddenly do\ eloped distress In tho 
storonch ond the entire ufpv.r half of the abdomen became greatly enlarged The 
child was in great distress and lator about a qnnrl of a chocoIato-Hko material 
was siphoned oIT from the stomach which reacted very strongly to blood. This 
recurred again two dava later and on the second occasion tho child had some 
fever Following this we tested the child for many things from tho allergic 
standpoint except houvo dust Ilcsults of Ihcso tests were nogatne 

DU OTT — I have not had a coao of purpum nndor my care but certain other 
conditions like aomo of the uppor rcsplmtorj Infections have brought ont certain 
points in relation tD allergy In ono vase of a child I conld not get a sample 
of tho respiratory secretion Irat I took coltores from tho stool I found that the 
chQd ga\o a lery good epidermal reaction to Ihcao orgnnlama. I then descnaitlzod 
tho patient Tho patunt had surprisingly good results In n fovs davs One caao 
Is not enough to p^o^c anrthlng but I think it might bo a good thing to look 
at tUorgy from a bacterial standpoint rather than entirely from a fond stand 
point 

DU SANFORD course oil this subject of pnrpnms is not clear What 
1 have given yon Is iimplv the nsnal Ideas of tho present time As Dr (Jorter 
said It does sot work out nearlr so nleolv at wo liko to think that those are 
all allergic manifoftatlona. Tbore have been a few cases La which work has 
been done to indicate that it might be that typo but on tho whole there aro 
just as many cases where it Is absolutely Imposslblo to find nny reawn I think 
your suggestion about the bacteriological \Iowpolnt is certainly worth while 

QUESTION — Dr Gorter In the first case you cited of what did tho child dleT 

DR GORTER — It was ono of a largo group of children Wo did not have 
many autopsies. One might ss) U is almost a ilencrlption 0 / leuermla 

DR COOLEk — ha^o seen soioral such cases, Bomo of tho writers moko 
quit© a point of the fact that one can sc© all grades between thrombocytoponfc 
pnrpnra and an ontspoken aplastic oncmla. There Is n conridorsblo group in 
which apparently there is a marrow hypoplasia I wonder whether that would 
not apply to the group you are speaking of 

DB GOBTER. ^Tps, I should think so I think that in moat cases of real 

aplastic anemia it sUrts so to speak, with acute symptoms and death occurs 
in six weeks or so with high fever 

DB COOLEY — I think there is a vorr definite difforonco botwc<n what I 
speak of as hypoplastic anemia and aplaatlo anomis I think somotime* tho 
platelets are more Involved than the other blood elements in tho hvpoplastio 
state. The pathologic pictures are verr different In tho bone marrow In the two 
conditions, 

DB SANFORD — In answer to a question about ultrm\lolot therapy tho ro- 
snlts aro variable sometimes there Is an incroasc. Certalnlr in tho newborn 
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there mU be a slight increase in platelets following ultraviolet radiation but the 

newborn is most unstable and there is no reason to expect that the adult would 
react similarly 

DE COOLEY— It seems to me the argument for that type of treatment is 
not very good because in experimental animals we are not dealing with a con 
dition of excessive platelet destruction The difficulty in thrombocytopenic pur 
pura 18 that you would not expect to be cured by any temporary or minor increase 
in platelet production because they are aU destroyed That seems to be true 
except in some secondary forma of purpura For instance, where the marrow is 
crowded out by lencomic infiltration If the productivity of what marrow is 
left could be increased, that might help 

Dr Sanford, were you going to say anything about the hemorrhagic disease 
of the newborn? 


Hemorrhagic Disease of the Newborn 

DE H N SANFOED — OccasionaEy, m the newborn somewhere between the 
second and eighth days of life, we meet with a type of hemorrhage for which there 
IS no clear explanation The forms for which there is a definite etiology, such as in 
fection, septieeniia, trauma and congenital syphibs, have been excluded Clinically 
there is nothing particularly characteristic except the bleeding Tins may be from the 
mucous membrane of the nose or gastrointestinal tract, the cord, or the meninges 
There are no other symptoms except the secondary anemia The bleeding rarely 
comes before the third day, and rarely after the sixth To judge from reports 
in the literature, the frequency of this condition must be decreasing rapidly 
Le Queux’s statistics, the earbeat I know, showed an incidence of nearly 35 
per cent The last senes of any note is one from Grob in Lnceme, in which 
he found only fifty cases in ten years 

As to the cause of the condition, eveiy one of the clotting factors mentioned 
by Dr Cooley has been reported as being affected Whipple found a decrease 
in prothrombin, Schloss and Kommisky found lack of tbrombin in one case, and 
of fibrinogen m another, Kugolmass found decreased fibrinogen AJl are agreed 
that the platelets are not diminished Grob found no lack of them in any of 
his cases 

This hemorrhagic state of the newborn must be distingnisbed from bleeding 
due to mechanical factors Bonar found chemical evidence of blood m 30 
per cent of stools from one hundred nine newborn babies An infant may vomit 
BwaUowed blood if the mother’s nipples are cracked Hemorrhagic disease is 
excluded by the absence of any change in bleedmg or clotting time Eodda, in 
his studies of normal bleeding and clotting time in the newborn (made with 
capiUary blood) found that at birth the infant has times comparable with those 
of the adult (five or six minutes’ clotting and three or four minutes' bleeding 
time), and that the time tends to increase to a maximum about tho fourth day, 
after which they drop to normal If this is tiue, practicaEy every newborn 
child IS in a prebemorrhagic state Several years ago we determined the clotting 
factors in a group of thirty five newborn We found thrombin and antithrombin 
a little lower than normal and fibrinogen slightly higher If this is the rule, 
there must be other factors at work in the hemorrhagic state Wo endeavored 
to find things which would alter the proportions of the clotting elements Vios 
terol and ultraviolet light had no effect The first change observed foUowcd 
withholding protein and fat from the food This was done by keeping the child 
from the breast for five days, giving ample salts and carbohydrates By this 
procedure we obtained a distinct lessening of fibnnogon, but hardly enough to 
cause bleeding 
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Tho decrease m this condition seoms verv »triking to me Since tto have been 
Interested in the stadj* of the clotting factors In the lest five years tto have not 
had a single case of homorrhagle disease In which wo cotUd make those detennina 
tions. "Wo havo had two or throe brought in from ootsido bnt in too advanced 
a stage. 

A* to prophvlectlc treatment, that, of course is an obstetne problem, and I 
bediovo tho lessened Incidence of tho dUcaso la duo to the fact that most of tho 
mothers' diets aro bettor 'Wo never too It In privuto practice and most mothers 
in dispensary groups ha^ e a well supervised diet Moore was able to produce 
a hemorrhagic condition QxporlmontaUy by feeding tho mother a diet lacking 
In vitamin B Qmham, in 1910 found that young animals subjected to pro- 
longed anesthesia showed Increase In bleeding and clotting time The same thing 
hat boon shown In tho child bom after a long ethor or ethylene anesthesia- As 
to obstetric manipulations, I ha\Q never observed that they had anvthlng to do 
with producing hemorrhagic dUcaso. Most of the cases have followed normal 
deliveries. Kugolmass advocates giving gelatin from birth for prophyiaiia. Most 
babies will take gelatin readily, but It seoma to mo that If one wishes to admin 
later protein, it might as well bo In tho form of a high protein food that the 
child can utilize 

In treatment of tho actual hemorrhago I think that anything except blood is 
useless— oilelura, vioiterol thromboplastin etc., are simply a waste of time For 
the past fifteen year* immediate Injection of whole blood has been rocognixed 
as the only effective treatment. Dr Smith asked about mother 0 blood in tbo 
hemophilic. There is a feeling among obstotneitme that they have better results 
in tho hemorrhagic disease from tho use of the father's blood Instead of tho 
mother t. In tho past few years wo have tried to determine whether father s 
blood mother's blood or ‘foreign" blood has tho most effect on the dotting 
factors. From our figures It would appear that wo had somewhat more effect 
from tho foreign blood- Father s blood comes next and tho mother's blood 
gives somewhat tho poorest results. In using foreign blood ono must of courso 
bo sure about the Wnaaermanu tost, while ono docs not have to worry about that 
so far ns the parents blood is concerned. If there Is anything to an inherited 
or maternal tendency in the disease It might ho carried over In tho mother t 
blood. I like to use the father s blood when I can Wo havo had very good 
results from giving small quantities (10 c-c.) of father • blood Intramnscnlarly 
In severe eases we have given 60 to 100 c.c Intrapcritoneally and thought we 
got aa good results as from intravenous injootion We never give large amounts 
that is necessary only in rare coses- tJsaaHy tho bleeding can bo controlled 
satisfactorily by small Intramuscular Injections. 

DB. COOLFT — ^Tho Idea of starting with the small amounts of blood how 
ever is a Uttlo dangerous but, of course, that has been extensively advocated 
Nearly flfteon or twenty years ago It was a general procedure and I saw several 
cases that made me reach the conclusion I would rather play oafe and give more 

question — ^W ouldn t it bo better to give a transfosion and begin life leas 
anemief 

DE 8ANFOBD ^My feoUng is that some of these patients ore very anomic 

Such a child should have the blood rcplneod in a very short period of time It 
certainly does not do any harm and I think there is everything in favor of it. 

question — ^W hat veins do you utnally nso In tho newbomf 

DE COOLET- — you are particularly expert In manipulation, it is surprising 
what yon can do in some of tho smaller \olns. I know one man who gives trans 
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fusions in the newborn infant in the \eins of the scalp but that takes practice 
AVe use the saphenous \cin more than any other 

DB ASHMHN"— Perhaps you are familiar with Dr AVagner's series in Cm 
cinnati He had 200 cases of premature infants he reported in which ho used 
the blood as prevention of hemorrhagic disease He has another 100 cases now 
making a total of 300 cases He gives them either the mother’s or the father’s 
blood and has not had a hemorrhagic disease develop in any one of those 300 

DE COOLEY — ^Dr Dunham tells me they have studied a senes of 1,000 new 
bom infants and in that senes, where nothing was done for prophv laxis, there 
were only 3 cases of hemorrhagic disease She very properly said, it would take 
a fairly large senes of cases to prove results from prophylactic treatment of any 
land In other words, in the senes of 300 yon cite, yon would not have expected 
more than one case of hemorrhagic disease 

DE ASHMTJH — ^In view of the fact that there is such a small incidence, is it 
not likely that diet plays a large partf 

DE COOLEY — Dr Dunham was asking what I thought they might do to 
study that question further She suggested the thmg to do was to study the 
mothers 

DE SMITH — The premature infants would be better to receive the father’s 
blood, according to your findings, Dr Sanford. 

DE SANTOED — I do not remember seemg a case of hemorrhagic disease in 
the premature infant In fact, we have not had a ense on our newborn service 
of hemorrhagic disease in the last live years The only cases we have seen are 
those coming in from the outside 

DE ASHMUN — Do you not think they formerly classed a good many as 
hemorrhagic disease that were not, or that are not classed that way now? 

DE SANFOED — ^I meant to mention that You will find a lot of cases of 
hemorrhagic disease due to syphibs I thmk the big point is that the bleeding 
time IS almost always increased over the coagulation time If it is increased 
at least five or more minutes over the coagulation time, it is undoubtedly syph 
ilitic 

DE HELMTHA JEIDELL (Salt Lake City) — Is it usually found m only one 
pregnancy? 

DE SANTOED — There have been some cases reported where it occurred in 
more than one pregnancy but I have nev cr seen it. 

DE COOLEY — There is one other subject that might bo worth speaking about 
while we are on this question, that is a procedure I suppose to bo common — making 
clotting and bleeding time tests before operations My opinion is that those 
things as ordinarily done are not worth anything and yet it gives people a feel 
mg of safety which I do not think is warranted If that sort of thing is to be 
done at all that is where this scheme of Kugolmass’ of using a clot index is worth 
something, because it will uncover things not necessarily uncovered br the or 
dinary tests When, for one reason or another, one really wants to have a 
definite idea whether a patient is likely to bleed abnormally after a tonsillectomy 
or something of that kmd, I think the surgeon and the family doctor should 
understand that somethmg more than just the ordmnry coagulation and bleeding 
time from capillary blood should be used and I do behei e this scheme of Kngol 
mass’ has probably a good deal of value 
The meeting adjourned at 4 50 p vi 



Academy News 

MEETING OF liEGlON UI AJIERICAN ACADESrsT OP 
PEDIATRICS 

PnESBYTEnuN Hospital, CmcAao, Sept 23 1933 
(Number present, 28) 

Dr H P Helmholt, Cboirman, Presiding 

itotion mado bv Ornloe socondetl by QeDgODbacb that an invitation be ex 
tended to all njomljera of the disbanded Central Statea Pediatric Society to at 
tend tho clinical roeotlng of Hegion 111. Carried 

There Trts a diacnafion of tho charactor of tho mootinga to ho boij by the 
Region In tho future, 

Qruloc ga\o Uia opinion that tho meeting should be mainly cUnicaL 

Veedor after cxplaiumg tho typo of meotlngi held in St Louis, suggested a 
ono day elinical mooting by oUnlelana in the city irboro the moeting is hold one 
day program gi\on over to papers or presentations by men from other cities In 
tho Region 

Aldrich thought it Kas tviso to deterndno bow many cities in the Bogion 
could ontortaln tho meotlng 

Rowland states that he always lUted to soo tho lotorasting casos. 

Hamilton espoelally llkoi tho clinical part of the program, 

Irish thinks the Important thing is to present practical subjects whother didac 
tic or clinlcaL Ho docs not thlnlt that tho domonrtmtlon of a patient la always 
effective In teaching a particular point or subject 

Helmholt summariaod that tho mootings should be both practical and eUnlcal, 
that a local committee bo given plenty of latitude to draw on tho entire Bogion 
for men to piosont tho program. 

Moved by Veedor acconded by Ocngenbach that tho matter bo loft ontlroly 
to the Regional Ckimmitteo Carried 

Next mooting to bo decided bv the Begional Committee and Qougeubach sug 
gested that tho number of sessions at the time of the meeting is a qustion "to bo 
eonsldored by tho Regional Committee 

Voedor axpraasod tho opinion that be would lilce to have the dinners, such as 
were held in tho Central States Pedlatrle Meeting continued In the Region. 

Aldrich sufigoitod that tho clioioal moetlngs bo mado open meotmga 

Qmlee thought that tho business meeting should be held at the time of the 
dinner 

Gengenbach ■uggestod that jf tho meotlngi be open it would be dUficult to 
got n place big enough to hold tho mootings. 

Baporta of State Ohainnan 

Henultoa of Nebraska reported that they have organized a committee m 
Omnha which U advisory to the schools on aH health octintlet. This committee 
is very active It Is handicapped by having no money to carry on any work. 
There is no activity outstdo of Omaha. 
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Carson of Kansas — no report 
feclnvartz of Wisconsin- — no report 

Baxter of Illinois reported that the committee in Hhnois has been \erj active 
The chief activities include firsts a subcommittee appointed to contact and adiiso 
with all governmental departments having to do with Child ‘Welfare and Child 
Health This committee has secured the appointment of two members of the 
Acpdemj on the advisoiy committee of the lUmois State Department of Health 
Second, a subcommittee has contracted with all nongovernmental organizations 
in child welfare This committee has made such contacts and is making some 
progress Third, the committee has succeeded m the establishment of a Podiatrn 
Section in the Il li n ois State Society Fourth, the committee has made a policv 
to conduct all of its state activities through the channels of the regularly or 
ganized State Medical Society Fifth, the committee has organized state wide 
pediatric programs, the purpose of which is first, to stimulate the greater interest 
on the part of the general practitioner in both the weU and sick child in order 
to make the general practitioner more child conscious Second, it is tho ideal 
that eventually there wdl be no need of any child welfare organizations because 
of the desire to make every doctor’s office a health center The state has been 
divided into districts more or less corresponding to tho Councillor districts of tho 
State Medical Society A chairman has been appointed for each distnct Meet 
mgs have been arranged for and five meetings have already been held Tho 
reception of these meetings has been moat gratifying and encouraging During 
the winter it is hoped to put on a similar program in each of the Branch Societies 
of the Chicago Medical Society 

Hill of Iowa reported that for two successive years, a pedmtric program has been 
put on at the State Society meetmg A committee has been appomted to coordinate 
with the work of the State Board of Health with the State Medical Society Educa 
tion IB the object of both of these organizations Each county is being organized 
to appoint a committee on Child Welfare and protection The Iona State Medi 
cal Society mamtams a speakers’ bureau 

"Wmters of Indiana stated that they have organized sunilar to the Illinois 
state organization They have a very close contact with the state government 
and the work is being definitely supported bv tho 6o\ ernor 

Gengenbach of Colorado reported that each state has its oivn problems They 
have only five members of the Academy but they have been able to accomplish 
much through the Eocky Mountam Pediatric Society and bj cooperating with 
the various health departments The state wide n ork has been very limited 
except through some agencies already organized for that purpose 

Helmholz suggested that there may be danger m haiing pediatric sections of 
our state societies conduct programs for a few pediatricians and not bring these 
vanons subjects to the attention of the general practitioners attending other 
section meetings At the Minnesota meeting there are several pediatnc papers 
in each medical program 

Schorer of Kansas City reported that the pediatric clnb m Kansas City, com 
posed of about 12 pediatrioans, has written the entire regulations for contagions 
diseases and the regulations for immunization which are a part of the municipal 
health activities, that no dime of any sort can be started in the county without 
the approval of the county medical society This group has also sponsored and 
regulated the production of milk and they have gotten everything they haio 
asked for from the authorities 

Miner of Michigan— no work has been done Two meetings haie been held 
Carey of Michigan 

Hempelmann of Miasionn. 
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Burnham of Ohio had written that they rould not bo profont to report 
ITcotlng adjoQrno<l 

Beglon n 

Itogion n of the American Academy i f Podlntrica hold a mootlnE on ’Wediies 
day Norombor 15, in Blchmoad 'Virtfinfa at the timo of the ananal meoting 
of tho Bouthem llcdical Anwiatlon Thoro was a meotine of the Ecglonal 
Board on Wednesday monunp followed in the afternoon by a joint meotbg of 
tho health ofacora of tho sonthern atalos and tho larger cities of tho South- This 
mcoting conridored tho roimrta from each of tho committeos appointed last year 
Dr John Htthrah addrowed tho joint meeting of the mombers of tho Academy 
nnd tho Pediatric Section of the South ru Medical Assoolation in the evening 
on ‘ AcDte Anterior PollomvelUfs 


News and Notes 

Dr Harrold A Bachraann of Chicago, Attending Pediatrician at St Luic > 
and Children s ^tomorial Hospitals 3lcd of heart disease rceentlv at the age of 
42 rears 


Oorrection^Eomar'ki attributed to Dr Alvah L Newcomb of Chicago at tho 
Bound Table Conference on Rheumatic Heart Disease, on pogo Od volume H 
of the Joubsal of Pediatbics wore made by Dr John C McDfirid of Oak Park 
Illinois. 


The Oeotral States Pediatric Society held its annual mooting ia Chicago, bop- 
tetnhoT 22, 1933 This meeting was hold in connection irlth Region lU of tho 
Academy of Pcdlatrlci Approximately 200 mombera wore present. 

The scsalon on Fndar nioroing was held in tho now anditorium of the Chil 
dron’i Memorial Hospital. Luncheon was sened at the Michael Reese Hospital 
and in the afternoon a clinical program wus presented by the staff of tho hospital 
Pndar evening a dinner was held In Pabst’s Cede at the Chicago Century of 
I regress Exposition gronnds. At this time a business meeting of the Central 
States Pediatric Society was held Saturday morning the program was condneted 
at tho TJnlverslty of Illinois College of Medicine 

Tho business mooting of Region HI was held at the Presbvterian Hospital on 
Safurdav afternoon with reports of tho various sUte aetivltles. The problems 
connected with holding a clinical meeting each fall were disenssc^l 

At the bniineM session of the Central Statoa Pedlatnc Society tho Executive 
Committee's Report included two lecommendatlonB of general interest 

‘Recommendation 3 That, whereas thoro U now a national organixation with 
regional subdivisions i.e., The American Academy of Pediatries, which to a largo 
extent dupUcates the acUvitias so ably earned on for many years by our Society 
and whertMs the Executive Committee at onr meeting lost year in Kansas City 
were nnanlmonsly of the opinion that the Central States Pediatric Sodetv might 
well bo disbanded but deferred action In order that the question might recelie 
more deliberate eonaideration, tho Fxocutlvc Coramltteo now recommends that 
this Society be disbanded 
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"It further recommends that the Society suggest to the Begional Committee 
of Begion IH of the American Academy of Pediatrics, (1) that its meetings be 
conducted as nearly as possible after the manner used by our Society in our 
annual cbnical meetings, and (2) that the members of the Central States Pediatnc 
Society in good standing at the tune of its disbandment irho are not members 
of the Affiferican Academy of Pediatrics, be invited to attend the annual clmical 
meetings of the regional subdivisions in irhich they live 

"Beconunendation 4 That the balance of funds left in the treasury after 
the obligations of the Society have been paid be transferred to the Abraham 
Jacobi Memorial Fund, this being a fund under the direction of the Section of 
Diseases of Children of the American Medical Association to which all members 
of Our Society either belong or are ehgible It further recommends that the presi 
dent appoint a committee of three to audit the books of the treasurer and that 
this auditing committee be authorized and directed to turn o\er the balance 
after the obbgations of the Society are paid, to the Abraham Jacobi Memorial 
Fund in accordance with the preceding resolution 

"AH of the recommendationa of the Executive Committee except the fourth 
wore approved as read 

"The recommendation regarding the disposition of funds was discussed by 
seieral members Dr Veeder proposed that in making the transfer we specify 
that in order to perpetuate the name of the Society, some of the money be used 
to make a medal called "The Central States Pediatnc Society Medal” to be 
awarded each year to some one for special excellence in some pediatnc work. 
Dr Hebnholz, Dr Neff and Dr Grulee spoke m faior of this idea 

"A motion was made by Dr Gmlee and seconded bv Dr Helmholz that the 
money transferred to the Abraham Jacobi Memonal Fund be specifled as the 
Central States Pediatnc Society Fund with the suggestion that part of it be 
used to perpetuate the name of the Society, the manner in which this is to be 
cone to be decided by the Committee in charge of the Abraham Jacobi Memonal 
Fund 

"This motion was carried 

"The onginal recommendation with this amendment was then approved by 
the Society ’ ’ 


The annual meeting of the Pediatric Section of the Michigan State Medical 
Society was held at Grand Eapids, Michigan, on September 13 and 14, 1933 

Dr Thomas B Cooley of Detroit gave an interesting rdsumd of the present 
day conceptions of Blood Dyscrasias m Infancy Dr T Wingate Todd presented 
a rfenmd of his work on Bone Age in Infancy which is being earned on at the 
Brush Foundation in Cleveland, Ohio Dr Bonis H Newburgh of Ann Arbor, 
Michigan, renewed the recent advances in the studj of Calcium Metabolism 

The oflScers elected for the year 1033 34 aro as foUou s 

Chairman W A Collins, MD 
103 W Burdick 
Kalamazoo, Michigan 

Secretary Edgar E Martmer, MD 
749 Dand Whitney Bldg 
Detroit, Michigan 

The next meeting will be held at Battle Creek, klichigan, in September, 1934 
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The regular mooting ot tUo Detroit Podlatrlo Society hold 8opteml>er 6 
1P33, at tho Children's Hospital of Michigan 


The following offlcors for the voar 1033 31 araomod thoir datlca. 


Prealdont: 

\ Ico President 

Secretary 

Treasurer 


J A Johnston MJ) 

2700 West Grand Bl\ 1, Detroit. 

E -W May MD 

1551 "^Noodward A\oddc Detroit, 

Edgar E itartmer MJ) 

740 David ItTiitnoy Bldg Detroit, 

a "IV Wishropp M D 

oOOl ^\ochlwRr! \\intio Detroit 


The following appolntmenta have been made to membership m The American 
Board of Pediatrics, 

Br the American Pediatric ftocietv 

Dr C Anderson Aldrich Wlanotka III. 

Dr Henry F Helmholt, Rochester Mlno. 

Dr Philip \ on Ingeri^ New York. 

By tho American Academy of Pediatric* 

Dr Harold C Rtoart Boston, Mas* 

Dt Borden S 1 eeder St LouU, Mo 
Dr Alfr^ A \NalkoT, Blrrolngbam Ala. 

By the Socticra on Pedtatnc* of the A. M. A. 

Dr Wilbnrt C Dansnn, Durham, N C, 

Dr Franklin P Gengenbach, Denver Colo 
Dr Edward B Shaw San Francisco Calif 
The Board is in tho process of organisation and incorporation. Announcements 
in TCgaid to the Board will appear la The Journai of Fediairitt and The Amenean 
Joknial of Dueaeea of ChUdrex, 



Book Reviews 


The Diagnosis and Treatment of Postural Defects. W M Phelps and E J H 

Kiphnth, Charles C Thomas, Springfield, 1932, pp 180 

This monograph is the best one on the diagnosis and treatment of postural 
defects that has come to my notice The material as weU as the manner in 
Trhich it IS presented and illustrated leaves nothing to bo desired It can bo 
recommended to all students of the subject and the knowledge contained in it 
should have far wider apphcation especiaUy in the physical education depart 
ments of our schools If only teachers of physical education realize that — 

(1) The term "flatfoot” is very misleading, 

(2) That forward shoulders m children is related to the prominent abdomen 

and IS rare during the adolescent period, 

(3) That there should be no attempt to localize lumbar correction in children 

because of the danger of compensatory defects due to flexibility, 
much wasted effort as weU as considerable harm would be prevented 

Chapter I on evolutionary influences wUl repay anyone for careful study 
While one must, as the authors frankly admit they have done, draw upon his 
faculty for imagination when he attempts to understand the many and varied 
steps by which man has arrived at his present development of the upright pos 
ture with bipedal locomotion, there is no other method of analysis which so 
satisfactorily serves as a basis for study and didactic teaching The reconstruc 
tion of evolutionary influences with the realization that gravity is the principal 
force in the maintenance of good posture with a minimum expenditure of mus 
oular energy lay the best foundation for more detailed study and a clearer un 
derstandmg of body mechanics 

On the subject of environmental influence I cannot entirely agree with all the 
ideas expressed by the authors The study of this chapter gave mo the idea, 
perhaps mistakenly, that the authors have not studied the natural changes in 
posture that one sees in the observation of individual children during the whole 
period from infancy to young adult Efe While the study of many individuals 
in age groups yields invaluable information, it is only by the continuous observa 
tion of individuals as each grows up that one learns to predict his future develop 
ment Such study is the basis for the foUowmg suggestions 

Every normal infant is bow legged until after he has walked for a few months 
The authors suggest too early walking as a cause of bowlegs All children go 
through a period of physiologic knock knee with pronation of the feet accom 
panied by a stretching of, or a lack of deiolopment of the heel cords which 
permits dorsal flexion of the feet well bevond a right angle This stage of knock 
knee and pronation of the feet reaches its height at age three and is sufficiently 
corrected by age five or six to be of no consequence The correction is accom 
plished, I think, by the development and better coordinated use of the external 
rotators of the thighs and of the glutoals The authors mention both the prona 
tion of the feet and the knock knee but do not sufficiently emphasize them ns 
parts of normal development Failuro to recognize the physiologic nature of the 
normal amount of pronation in the feet of roung children has given nso to the 
widespread practice of attempting to correct it by means of advancing and ole 
vating the inner borders of shoe heels (Thomas heels) and worse stiU by clova 
tion of the inner borders of the sole as welL These mistaken attempts at cor 
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rcction contribute coruldombly to the unnatural Bbortening of heel cnnls and 
vorj* probably to fho do>clopraont of rigid contracted foot In turn tMa Bborten 
ing of tho bool cords contributes tbo undesirable effects higher up so vrail do 
scribed b) tbo authors on page 15 AMien the child is about mi a oars old If 
pronatlou persists, It may bo saf ly corrected because tho child Avill then have 
lost some of bis natural JleilbUity ns urell as haio actjulrad such a degree of mas 
rnlar do\Tlopmont and general coordlimtioQ that bo can bolter dl tributu and 
utilize tbo effect of tho correction Tbi argument la In lino with the authors 
woll*doflned and ttIso warning that posture training should not bo begun too 
early in tho child s llfo because of the danger of OAcrdovelopraent of certain 
muscle groupa. 

The importance of shoes end sti hlnga is well omphasltod Anvone who has 
observed tho deformities product 1 In tight stoehlngs and badly fitted shoos, 
especially the shoes that are fitt»M3 or worn until they are too short, can have no 
doubts concerning tho attention that khuold bo given to theso articles of appareh 
I cannot agree with tho authors ika that 'a moccasin is innocuous when worn 
ou a normal foot ' A moccnaui i I am, certain tho only form of shoe for 
normal Infanta until tho full dovcloinicnt of skillful coordinated walking which 
does Intcrforo with the best dciclopruoot of tho muscular power and functional 
ikiU of the feet "Why should th feet only be set aside as tho part of tho bodv 
to which support should be apphei os a proventUe mensureJ The adWsabUity 
of support for tho foot dopends upon tho Individual ease just os tho authors 
point out in dlscnwiag shoulder braces and abdominal supports in another para 
graph 

The authors’ coucludon tho cnviroument factors In the posture of the well 
pre-sehool child arc therefore confined chiefly to the feet ’ if accepted literally 
will produce In ono s mind a conception of body mechnnies which Is not In ac 
cofdnnce with physiologic (acts. Tho feet are only part of the whole mochamcj 
of tho bodv coocornod la bipedal staneo end locomotion An imbalance produced 
by deformity of tho foet must be counterbalanced by a deformity or at least a 
deviation in the opposite direction In some other psrt of the body Conversol> 
a deformity or dovistlon in some other part of the body may have its opposite 
compensating or balancing deformity in tho feet, Correstltm of the foot deform 
itr if properly done will have a beneficial effect on the general body mechanica. 
However If tho foot condition is thought of too eiclusively of it* rolatlonshlp 
to the rest of the bodj harmful owrcorrcction may result, 

CLDTOan Swot 


The Biiiy aBtor, of Th« Infuit Wolfaro Momnent. O F ilcOIwr, Lonioo 
1033 H K. Irfwis A Co pp- 178 


Ao tatoroitlog .nd roadoWo occooot of tho origto, of tho Maot Wolftro 
lIoYoment. While deolloB ch.oS, trith tho movomoot io England, the dlacturion 
of tho Fronch Inflnonoo 1. adoqonWly oovored. The nnthor .trooKB tho Imp^Drfaooo 
of tho eailT work of Br Nathan Btmnaa and Dr Heirry E. Colt In and 

tho omchaala piaeod opoo mjik. Wo rooommood the reading of tho book by tho 
younger podintriolano who atop Into work In the Mly derolopod welfare center 

of today 
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Therapeutlque Hydro climatologliiue en Hddlatrle P Hobfieonrt and G Boul 
anger Pilot Pans Masson ot Cie, 1933, pp 195 

A discussion of tlie indications for hydrotherapj and climate in \anous condi 
tions in infancy and childhood A Lst of the principal thermal and climatic 
stations in Prance is given 

B S V 


The Clinical Study and Treatment of Sick Children. John Thomson and Leonard 
Findlay Edinburg Oliver and Boyd, 1933, pp 1075 

A fifth edition of Dr Thomson 's ivcll known textbook by Dr Findlay The 
rcMsion is excellent and in keeping with the high standard set by Dr Thomson 
in the first edition some thirty five years ago 

B S V 
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n’ROJl rOiKjrts wc lia>-o benrO on I h t<' 1 in, ff tbe ouauto* of the recent Child 
^ Uealtli Rccovcrr Confi.rejict til J } I iJullrm^a Bcreaa and held in 
■\T*Jhlngtoii on October 0 the iiMjn / » I t/jiuftJ that the gua. «« flned at the 

itOrt to thoot the mbblt on tho rf un ’ Jt lit <(uiti t b\Joti8 to the interotted ob- 

lerrer that somi. oni. became quit )i ini * r ti the feet that manj' children £n 
the rn?«nt period of econonnr b ti nl r » lutnm n-ore not getting tnffldent 

food to iecup them in good honith > 1 tr tt m/, IfDngn 7 TLrreforc, •omcthlng 

ahottld and moat bo difne nli' u( it th ri n <*ne mn Ilwgiee It is ft question 
of nceeemrr relief 

The propoeitJon tlmt wn. outli i I nti 1 u t,ioup called to Waaiilngton to adopt 
Tmfl ft jofttionTTido cccnDiinorif i« i iiior»» f»r malnutrition^ thU to be carried out 
by the roipeetiT^ states under the g n roJ goidnnco of the C3iildrcfl*i Boxam. This 
Is qnito tt different matter The lo-'i error, of conrse lies in thinking of malnu 
trirton And InSDlIleient f<*od as <nt inl the kudo thing That inanffieJent food mar 
l«d to mnlnutriticm jf c<uimoed i r a Jodr period is, of codwj, a fnct Up to 
the present lirao nt li'ost m idH » t t fowl b«» been ono of the more raro nod ua 
common cause* of mulnutntion Uh ro food has been a factor ia mfilnutntion, 
it hM been oBWinifnl M*th (nuln f 1 habits unbalanced diet and the like rather 
than with a lock of f leKl The t unoioD causes of oiAlaatritlon arc found eMefl;- 
in disease, pliT^ical dfb'cts and faulty habit fonuntlom 

It shonld not be diffleaJt through our rogular social ageneJe* who aro handllog 
relief, to find tJiosc eiiiiJfcu who actuaUy aw getting too little food Giro them 
the food. JDo it rapidly and at onr But to red lapo tbU nxound ‘ malnutrition ' 
and elaborate medical cxaraiontioii a Unnfc* furalihed by the Children's Borean 


U fhootmg rather wildlT luto llio ojr 

Wiat, it my xinoraly br oi^ti Joe* (bo goiemmeiK propo« (o Jof If ml 
mtritioB la tba coal, doea (be coe-orTUMo( liKend (o protMe convalcaeeol home* for 
tie tboosMda of raolnoonatoii cbJdmi M an anderlylng nnllac or (oberratoM 
taalon, or Moody IwUdaja (tIko (onall. and ndenn.da aro remored by Iba Uzoor^t 
It "malMtntloa' a* t!io<ni by o medial arautloaSon ia tba baala for glrmf ertro 
food to huottrv obUdran (ri.o need 11 tbo only logionl Itoff H 
to prorido reUef for eUMren o,aIi.ourl.l.ed from otto oaoaea. It la mtkar an 


ftbanrd fituatioa. , - . * n 

From a more prootuol atnadpotot a* pbyalolona we mart ^ tot of aB 
•tondardi oro to bo oiad. It ioa taken j«u* and wiU eontiaae to taka jeara to oror 
and mlaappUoarton of balebt troitbt »ga table, of 
■,7°, , Thla If we roeall It oorreeUy ms largely (bo reaolt of tbe 

-'food Jd malaot^n being linked logetbor in tho mmd^f tto 

and tho Buno thing if a 'malnatriUoa aampnign on tho bart. ontl.nrf I. made 

a propaganda movement by the Odldron a Bnreaa. 

W. .to atroaglj In favor of food rollof for ohjldrn. who need It, 110 aro f^r 
in favor of tho eaietol medleal atody of l^lnI^our^ah^3 cliDdren and the applteitlon 
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of indicated remedial measures This latter is a time taking process and a con 
tinuons need, and one whicli is under way in many of our cities and in some of our 
states Por example, the work m Pennsylvama was outlmed by Dr HamiU m his 
recent presidential address m the September number of the Journal We feel, 
however, that the conference in "Washington eshibited a lot of loose thinking and 
muted up some simple direct things in a complicated unnecessary war 

This IB an expression of personal reaction and opimon. Doubtless, many will 
disagree This column, as has been stated several tunes, is an open forum for the 
discussion of pediatnc sub3ects and is open to those who hold opmions which differ 
Quite obrionsly with such a purpose in mew, it cannot be regarded as the ‘ ‘ ofScial 
voice" of the Academy of Pediatrics Academy discussions and actions are printed 
under the head of Academy Proceedings 

B EGENNING with the January number, the Journal wdl make a past to present 
change The interestmg senes of aghteen articles on Pediatnc Antiques by 
Dr Drake of Toronto will end with the present number In January the first of a 
senes of articles on "Amencan Pediatnc dimes" will appear Twelve ontstand 
tag clmics have been selected by the Editonal Board. Although there has been 
some objechon on the score of “modesty," the Journal has requested that the 
individual clinics be described by the Chief of Staff or someone who has been in 
timately connected with the clinic for a number of years rather than by an outside 
reporter The scope of the articles wiU include the history and arras of the dime, 
physical and cbnical facilities, honse oflScers, and research facibties If the senes 
IS as interesting as the Editonal Board expects, it will be followed by one on foreign 
pediatnc centers. The Editors wish to take this opportunity to express their thanks 
to Dr Drake for the time and study he has given to the senes of special articles 
closing with this number 

W E "WELCOME the first number of the InduJn Journal of Pedtatrtes, published 
in Calcutta The Journal, which is to appear quarterly, is pubbshed in English 
and IS edited by K. C Chaudhun The first number contains a foreword by Sir 
Nilratan Sircar, a Birthday Greetmg by Dr Robert Hutchinson, and an Introduc 
tion by Czerny The contents contain several onginal articles, society proceedings, 
book reviews and abstracts May it bve and prosper 
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wouldn t ask the Journal of the American Medical 
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Uere are the reasons w)yy u>e thwk tt rs except/oiially good 

1 Pet Milk is completely steriJe. 

2 It 13 uniform in food content — both fat and non 
fat solids— the variation being but a small fraction of one per cent 

3 Itismoreeasilydigcstedthanordinarycowsmilk 

The curds are soft as those from human miJk— the fat quicidy and easily digested 

4 Pet Milk contains all the nutritive properties of 
whole fresh milk — except the C vitamin which milk is never depended upon to 

These points of quality are not matters of opinion. 
They are sdentifiadly established facts And we can 
add as a 6fth point that many physicians are using 
Pet Milk as the routine food for babies and with ex 
ceptionally good results. 

In these days when economy is still a matter of nn 
portance to many people it is worthy of mention that 
Pet Milk costs less generally than ordinary milk. The 
equivalent of a full quart of milk m the Pet Milk can 
doesn t cost more than eight cents anywhere in the 
United States 

I^t us send you free samples of Pet Mflk and our 
booklet prepared especially for physicians. 
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At least three important 

Squibb stabilized refined 


• Although halibut liver oil had been knoivn for several years as one of the richest, 
natural sources of Vitamin A, it did not come into general use until methods of refining 
it ivere perfected 

In its crude state, tlie oil has a characteristically acrid odor and is disagreeable to 
take A ell refined oil, on the other hand, altliough sufficiently palatable, presents 
certain other difficulties It is subject to reversion in taste as i\ell as to an appreciable 

loss of \itamin potency To ensure dependable results 



the oil, in addition to being refined, should be stabilized * 
Physicians will be interested in knowing the advan 
tages of stabilized and refined halibut liver oil 

1 The vitamin values are relatively constant-Asimple 

laboratory test demonstrates tlie difference in potency 
between halibut liver oil that is stabilized and the un 
stabilized oil Tw'o containers of halibut Iner oil are left 
exposed to air for a few iveeks Tlie unstabilized oil loses 
an appreciable amount of its Vitamin A content The 
stabilized preparation tests almost as high in Vitamin A 
at the end of the experiment as originally Thus stabiliza 
tion helps to keep the potenc) constant 

2 Uniform results are made possible— In usmg an oil 
of relatively stable potenc) , the physician knows that tlie 
patient receives the vitamin dosage he prescribes Prom 
ise of greater certaintj of results is an important reason 
for specifying stabilized halibut liver oil 

3 The oil remains palatable and pleasant tasting — 

There is a notable lack of odor and an agreeable taste to 
halibut liver oil that has been stabilized Not that stabili 
zation IS wholl) responsible for the pleasant taste' It is 
refining the oil which reall} makes it acceptable But it is 
likelv to become unpalatable again unless precautions 
are taken Stabilization helps keep the oil as palatable 
throughout the period of use as when first refined 

Tlie s<]uH>b prorcii IntolTfi uie of an anlotldant (Hydroqulnone) U fi Tat 1 "-Ij fOi 


H AN U F A C T U R I V G CHEMISTS TO TH 


E MEDICAL rROEESSION SINCE 1858 



ADVERTI8EUEKTS 


29 


reasons for prescribing 

Halibut-Liver Oil 


Wbit Squibb tt«blllz«d refined hallbot liver ell 
It used for 

Sqvribb Habbut Liver Oil because of its high content 
of \^tainin A may be extremely useful m case* which 
need comparatively large amount* of this important 
factor Certain undeurable condition* have been identl 
fied with the lad. of \^tamln A unjialred function of 
certain epithelial tissue, retarded growth lowered gen 
eral resistance. 

And the advantage of Squibb haUbut Uver oil Is that 
It not onI> pronde* more Vitamin A m a small dose 
(ten drops) than 3 tMSpconfuU of a cod liver oD con 
taming 400 uruts per gram but that this relatl\’cl> 
large amount of \^tamIo A may be administered In 
convenient drop dosage 

It ij an ezceUect routine measure for gremas c2ul 
dren and adults who need the general resistance build- 
rag value of Vitamin A and appreciate receiving it in 
agreeable form. 

For infants halibut bi-er oU may be prescribed either 
plam or spedaDj enriched with Vitamin B Sqinbb 
BaUbut Ltver OB a favored agent for prophylaxis, 
suppbes as much Vitamm D in the ordmary ten-<Irop 
do*c as one teaipoonful of the standard cod hver oil 
defined by the Wisconsin Al umni Research Foundation- 

Sgtdbb Eahbtit Laver Oil mfk Viojtcrol 250 D used 
for infant* with a tendency toward nckeU who require 
an abundance of the anti rachitic factor supplies as 
much Vtianwi D as \ wstcroll Each gram conUms not 
less than 33 333 A-D M A- (3,333 SteenbockJ units- 
And this large amount of the anti rachitic factor is oh 
tamed m conjunction with ^^taInln A- Each gram sup- 
plies not less than 32 CXX) U.S P units of Vitanun A 
This fortified product is al*o valuable for pregnant and 
nursing mothers who require relati\'el> large amounts 
of \ntamins A and D m relatlv'cly small dose. 

When j OU pre*cribc halibut bver oil pbin or 2S0 P 
always be sure to speafy the stabilUed kind — Sqmhb s 



|r, SQUIBB 
' HABIUZEO REFWOI 
HALIBUT -LIVER OIL 

Pat 1 fl(H 

U LLI<altk I Sam InTid , 


Squibb makti two halibut ltv»r ofl prod- 
ucts itobinzud for omirod ff*dhr«jms 
—Squibb ttoblUiud r»fln»d Hellbut-LKtr 
on and Squibb Halibut llvor OU wfTli 
Vkrttarol 2J0 D 
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in ST.LOUIS 


Two Destinations for 
Interestins People 

yA j BOSTON 

jM 1 1 Two hotels that have 

njn JJ^helped to make the 

kV / Back Bay famous for 

^ ll comfortable livingl 

WW RoomTariff oneperson, 

L $2 $4 50-two,$3 $7 

SPECIAL year-round offer 3 days — 2 nights 

— $10, including best rooms, bath, 6 meals, 
sight seeing tour and theatre Write for folder 

HOTEL LENOX 
HOTEL BRUNSWICK 

Bayliion St , on either tide of Copley Sq 
LC PRIOR PRESIDENT 


for your health? 


l3®3S3J!i£2___7 

TO REDUCE? 

TO BUILD UP? 

In this great medical center with Its 
two universities and many hospitals, 
the American and Annex Hotels are 
known for their special diet kitchens. 
The Eliminating Diet and the Holly- 
wood 18 Day Diet are available as Is any 
special dietary need of any guest at any 
time 

And, of course, comfort, homelike at- 
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War, the Eugenic 
Crime of Crimes 

We Destroy Our Fittest and Breed 
from Rejects 


Y^HAT would you 

' think of a stock 
farmer who slaughtered 
his finest stock at inter- 
vals, product of genera- 
tions of breeding, and 
began to breed from 
runts and rejects^ He 
would be adjudged in- 
sane Yet that is what 
War does We subject 
applicants to ngid exam- 
inations — select the best 
and then kill them by the 
miUion The rejects are 
left at home to propagate 
future generations Small 
wonder that the race pro- 
gresses so slowly Wipe 
out War and you will 
have eradicated one of 
the chief obstacles to 
eugenic progress 

None but a fool de- 
fends War as an institu- 
tion The wisest men arc 
puzzled as to how to stop 
It It has three causes — 
psychological, political. 


and economic. Every stu- 
dent of the subject agrees 
that until public opinion 
IS mobilized behind the 
existing Peace machinery 
we shall have War 

WorW Peaceways 
Is Fighting for 
Peace 

We’ll never get it by 
merely wishing for it 
We have reached mil- 
lions of readers with our 
full-page messages dur- 
ing the past few months 
Beginmng nationally we 
shall soon be operating 
internationally 

One point m our pro- 
gram IS the estabhshment 
of a Department of 
Peace at Washington 
You can help by writing 
to your Congressman 
We would appreaate 
copies of your letter and 
his reply If you want to 
help our work 


Send Us 
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or as much as you can 
spare. A copy of Bruce 
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THE JOURVAL OF PEDIATRICS 



Thanks for Health' 


Exuberant youth scorns caution in 
the joy of living. Health frequently is the 
pnce of that gesture. The chief foe of youth 
18 tuberculosis. It can be prevented and 
cured, yet it stdl is the greatest cause of 
death among children between 5 and 20 
Thousands of adults, remembermg timely 
aid from then: local tuberculosis association, 
can look ivith gratitude at Christmas Seals 
and say, “Thanks for Health ” 


T Greetin gs 


TTieNnuonal, Stale and Local Tuberculosis Associations o/t/ioUm cd States 

Bwj Christmas Seals 
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^hat Every Worn an 
Doesn't Know 

HOW TO GIVE 
COD LIVER OIL 

Cod uv’bb oil covriNtris to bb the 
choice of many phj sicmns as a 
vehicle for both vitamins A and D 
Thousands of physicians are partial 
to this ages-olci antincLetic which in 
recent jears has had the benefit of 
snentific proof Many feel that it 
possesses some natural quality quite 
m addition to its ntamm content In 
tuberculosis or m malnutrition its 
high calonc value (32 Calories per 
teaspoonful) is helpful 
Its therapeutic success is fretjuently 
minimized bj poor co-operation on 
the mother s part Protests that “mj 
babi simply can t take cod liver oil’ 
almost always reflect the mothers 
attitude rather than the child s 
Some of the factors that mterfere 
mth the phj sicinn s clinical judg- 
ment are psjchologic in nature, ns 
suggested by the accompanjmg pic- 
tures Other important points worthy 
of the physician’s personal check up 
with mothers ore 

1. Is the teaspoon standard size? The stand 
ard teaspoon has a capaaty of 1 fluid 
dram 

2. Ib the 00 plyen in cn emoldon or mix- 
ture? If so only about one-third of the 
dose IS cod liver oih 

S Ifl the 00 admlnittered with cereal milk, 
or other fooda? Part of the oil clings to 
the BemTig utessiJ and allowance should 
be made for tins loss, 

4. Is the oil kept cold? ChiHing the oH 
make* it virtually tasteless, 

5 Ib the “taste” really from the oil or from 
a metal spoon? Silver or silver plated 
spoons often produce a disagreeable 
taste not present if a glass spoon is used 

6 Does the mother permit the older child 
to measure out hiifl own cod hrer oil? 
Children often bnng their ingenuity to 
bear in trying to evade the medication, 

7 Does the baby actually Bpit up the oQ fts 
the mother Bometimes atatei, or does It 
merely fall toswalJowallof Jt?lf themoth- 
er wiU place the baby on her lap and 
hold the ch0d s mouui open by gently 
pressing the checks together between her 
thumb and fingers while cbe givc8_the 
oil, all of it will be talen. 

8 Is the 00 palatable and of low addity? 
As Mead s Newfoimdland Cod Liver 
Oil IS made only from fresh healthy Iivot 
and IS of minimum acidity it is rea^y 
acceptable to most children and is 
able Without flavormg (To be ctmitnued) 

Mead’s 10 D Cod Liver 00 Is made from 
Mead’s Newfoundland Cod Lirer OIL In 
cases of fat intolerance the former has m 
advantage since it can be riven in to >* 
the canal cod liver oU dosage. 


The over-sohcitous or too-sjTnpathetic mother 
psychologically conditions her child against cod 
liver oil vhen she murmurs “Oo poor dear’ Muv- 
i er’s so sorry oo must take this nasty old medi- 
cine ” Children are quick to sense the parents’ at- 
titude and to take advantage of it Sympathy, 
disgust, or anger on the mother’s part all militate 
against her child’s takmg cod hver oil and in 
effect may result m (or at least fail to prevent) 
nckets, tetany, and other calcium-phosphorus 
disturbances m her child — tor which cod liver od 
IS presenbed There is, therefore, good chmeal 
reason for the physician’s taking a personal mter- 
est m “cod liver oil psychology ’’ 

MEAD JOHNSON & CO, Evansville, Ind 

CDcloM* profMckMuJ cud vrlreo reQOMtiac mop)** of U«*d Johnooa product* to cooporsto In p ti vnUng tbotr nirhlng anoulWrizod p<n*o* 
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Qver Half a Qentury of 

LEADERSHIP 


More than fifty years ago — 58 years to 
be exact — ^The Malanc Company pio- 
neered in the field of malt therapy and 
has maintained a position of leadership 
ever since The manufacture of malt ex- 
tracts bearing the name MALUNE has 
always been our main business — never 
a side issue 

During these years many malt prod- 
ucts have come and gone, but today, 
Malune With Cod Liver Oil is being 
used by more physiaans than ever be- 
fore Their confidence in this outstand- 
ing product IS eminently justified It is 
unqualifiedly guaranteed as to percent- 
age of cod liver oil and as to A, B, D 
and G vitamin values Malune With 



Cod Liver Oil is “Council Accepted ” 
WTiat was true a quarter of a century 
ago IS likewise true today There will 
always be compeuuon for the physi- 
cian’s patronage We arc spcciahsts in 
malt extracts It will always be our a im 
to maintam our position of leadership 
Malune With Cod Liver Oil is com- 
posed of 70% Malune — a concentrated 
extract of the nourishing elements of 
malted barley, wheat and oats, rich 
sources of vitamins B and G The re- 
maining 30% IS pure vitamin tested cod 
hver oil — rich sources of vitamins A 
and D When adnumstcred with cither 
orange or tomato juice a fifth vitamm, 
vitamin C, is supplied Malune With 
Cod Liver Oil is biologically standard- 
ized and guaranteed to contam four 
vitamins — A, B, D and G Biological 
report will be sent to physicians on re- 
quest The Maltine Company, 1875, 
30 Vescy Street, New York, N Y 



Membor NRA IninJiiced m 1875 | 

Wo do our part 

Certitooiw— Sieved vegetables of known and guaranteed vitamm potency Prepared by an exclusive 
which conserves maximum vitamin values, proteins, calones and mineral salts— parncuJarJy iron and pkos* 
j^orns Prepared by Certitoods, Inc , subsidiary of The Maltine Company 

SEE OTHER MAETINE ADVERTISEMENT ON PAGE 23 
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Babies Gain on Dextri-Maltose* 

A properly balanced ratio of maltose and dextrins, Dextri Maltose is 
converted Into normal blood suRar (dextrose) with a minimum of dlge^* 
tivc enerev without danger of “flooding the s^'stcra” with sugar, or of 
excessive fermentation with consequent diarrhea It is characterlicd by the 
highest assimilation limit of all sugars; therefore, it has a wide margin of 
safely and its use averts the nutritional catastrophies which so often are 
caused by over-stepping sugar tolerances. Dcxtrl Maltose is never mailed to 
*^irth lists;" formubc arc never advertised to the public. 

to higher tolerance 
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Lest w© forges 
tla© earbolsySs’aSe 


Be^fri-Maltose 

No lMalto«SI% Dextnns42% NaCI2% Hj05% 
No 2Malt05c62% Dextnns43% HjO 5% 

No 3Ma!t0!0 51% Dextrins41% KCOj 3% H,05% 


©f ehmee years 

never advertised So Slie public 


‘*The dextrin-maltose preparations possess 
certain advantages. When they are added to 
cow’s milk mixtures, we have a combination 
of three forms of carbohydrates, lactose, dex- 
trin and maltose, all having different reac- 
tions in the intestinal tract and different 
absorption rates. Because of the relatively 
slower conversion of dextrins to maltose and 
then to dextrose, fermentative processes are 
less likely to develop. Those preparations 
containing relatively more maltose are more 
laxative than those containing a higher per- 
centage of dextrin (unless alkali salts such 
as potassium salts are added). It is common 
experience clmically that larger amounts of 
dextrin-maltose preparations may be fed 
as compared with the simple sugars. Obvi- 
ously, when there is a lessened sugar toler- 
ance such as occurs in many digestive dis- 
turbances, dextrin-maltose compoimds may 

be used to advantage.” (Quene* aod Minor Notes, J A M A , 88 266) 
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juppCad only 9-35 and 6.5 mf 
re apec tl Tely although the <&t 
vaa de ig ned to proride a high 
hoc intake and incliided ao^ 
looda aa ratlins, car rota . graham 
bread, prones. lettuca, and 




PABLUM taste& good 

AND IS 566% RICHER IN IRON 


PABLUM 13 a food that children really hire and take 
w illingl y Added to thin virtue it supplies known amounts 
of iron — more thnn any other food of equal calonc value I 
This umque pre-cookro cereal contams 666% more iron 
than fresh spinach with an iron content of 3 6 tng * (The 
U S Dept, of Agnculture reports an even lower averaCT 
for spmaSi — 2-6 mg *) "^Mien included m the child s daily 
diet mm the third month on Pablum is a valuable prophy- 
lactic agamst nutritional anemm. Besides the hemoglobm 
buildmg element, iron Pablum contams copper and sub- 
stanbaf amounts of calcium phosphorus, and vitaniins 
A, B E and G Abundant, too m calories, protons, fat, 
and carbohydrates. 

^ Biwtotrtpiy em rcTmoL 

For a Delicious Cereal, Just Add Bot Water or AlUk 
(hot or cold) — Pablum Requires No Cooking 


fabtamt eanststs of trfiMt 
m*ml «>atirtr«4 Commc«4 
trAcat ctr [f» 

tfmf mnd Wr/ oon« Supptlf* 
Wtaminx A b E, «ml o mttd 
raiefum, phas^n^nu (ran 
conpar «n<l other m**ntlat 
minerd*. 



MEAD JOHNSON & CO , Evamvifle, Ind , U S A ^Unetn 
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. AND tlirre arc tlioiifaiuls of other 
\cr\ Pintih Indies ami gcnlkincn who 
f(cl ]ust as ftronglj about their Clapp 
foodf Ifs a fart that habits do eat 
('lnpji‘<i Original llahy Soups and Vcgc- 
lahies engcrl) 

Am'U from tlicir goodness, these scicn- 
lifitnllj prepared foods, made of the 
fine 'I ingredients monr) can Ini), give 
infants a \ancd diet of the higlicsl nn- 
tntne gallic 


Clapj) products arc nm\ packed in the 
nru hnawil PunI) Por/>-thc purest 

picking that fmids tan 
riuisc Diitrr the 
-’ilirvCJl/ipp littein this 

"^racan 

^ 'iiifrccl) j BABY SOUP I 

txL ^ ^ 

be used to adva 
' Baby Soups 

Flnii tmUu t^rulomst curd rr^Mlhi l.ipln qf X , j 

— pgQXSO 



(you may liavc licsitaled m the past 
because of their slightly higher pnee) 
for tlic infants in y our care at a pnee 
most all parents are able to pay! 

Let us send y^ou free Ainenca’s largest 
vancty of baby foods in their new pack- 
ing Send in the coupon bclou 


15 VARIETIES • 

5 Soup (Sfrnmw?) Baby Smp (Un 
med) VcgPtahkSoup Beef Broth 
ITTioalheart Cereal Spioaai 

t Carrots Peas Asparagus 
Tomatoes Beets a ax 
Deans Prune Pulp Apneot 
Pulp ripple Sauce 

lUnouilI CtAPP,I>c. 

L)q.tJ 6 , lp Um^cr 8 UyA^e. 

IlocliMWr, N Y 

Pleaso spn-l 

"o7;:!.rB\Vvt:sandYege.abte*.a 

rnamctPumyPacb 


Address 


ADVERTIBEIIENTS 
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Special tone-anJ-tootli protection 
for rapidly growing taties in tins 
ncker cod-liver oil I 



More and more often physicians settle 
the question of a prophylactic for Infants b> prescrib 
ing Squibb “10 D Ofl. 

WTiy has this particular agent gained such wide fa\ or^ 
Its extra Vitamin D content is one explanation It 
IS ten times as potent m the anti rachitic factor as 
the standard cod hvti oil defined by the Wisconsin 
Aiumm Research Foundation 
Phj'sicians find It adequately protects most infants 
those gaining ^-eight rapidly as well as babies growing 
at a normal rate It s because Squibb 10 D” has this 
advantage of being adapted to the needs of the average 
bflb> that Its use has grcatl> increased 
Phyiiaans also have the satisfaction of knowing that 
it furnishes babies with an abundsnee of the second fac 
tor in cod bver oil— \numin A — the factor which pro- 
motes growth and helps keep the baby s resistance high 
Squibb prapares their oO by an exclusive method de- 
signed to protect its high Vitamin A content Each 100 
grams contains not less than 70 000 U.SJ^ umts of 
Vitamin A and not less thwn 133 333 A.D M-A. units 
(13 333 Steenbock units) of Vitamin D 
Physicians who are using cod li\Tr oil with Vlosterol 
10 D increasingly for prophylaxis should not fail to 
spedfy Sqmbb s Its vitamin content is guaranteed 

★ Clr« older children the Mini Flavored ★ **10 D** daily 
to help keep their retUtanee upl 

Its pleasant flavor makes It easy to take 1 Used regulariy It 
will help establish a general resistance to mfections. Pre 
scribcMint Flavored lOD” for the older children nowl 



ifantifactttred mder license from tie Wisconsin Alumni 
Research Fcuttdatliyn and accepted by the Coundl on Pharmacy and Chemistry, AM A 



4 


THE JOURNAL OF PEDIATRICS 



|jAH |FEI {hAkIaPII {HAY[jUNE[jUir|AUG|SEPT {ocT |N 0 v|dEC | 


It is still a factor 


Mortality brmoniht from ditrrbea 
la iofaacy (ooder 2 yean of ust) 
for 1929 lo Uoiccd Scates Birth 
Re^trarloa Arcau FIvitm from 
Pdmu of CetUDS Mor^tyStarb- 
dcs. 



Although infant mortality rates have decreased greatly in the past 
decade, there is still an uptrend during the summer months in the 
number of deaths caused by intestinal disturbances 

To combat the depletion and to prevent the destrucaon of body 
assue assoaated with summer diarrhea, infants have immediate need 
for water, salts and carbohydrates 

The followmg suggested formula furnishes nutrition well suited 
tcpprotect the proteins of the body, to prevent rapid loss in weight, 
to resist the activity of the infectious bactena, and to assist in the 
retention of fluids and salts m the body tissues 

Mellin's Food U level (ablespoons 

Water (boiled and cooled) 16 fluidouncei 

Sodium Chloride teaspoon 

One to three ounces may be given eveiy hour or two untd the 
stools lessen in number and improve m character Skimmed milk 
may be gradually subsntuted for water until the amount of milk 
equals the normal quantity Frequently it may be wise to defer re- 
plaang the fat of the milk unal after full recovery In cases where 
vomitmg IS a symptom, withholding for a few hours of food and fluids 
by mouth should precede the introducaon of the above formula. 

JJterature and samples of Mellm’s Food gladly supplied— to physicians only 


HllUmHTtU! PntiMrtd Sy 
mn infuthn VThtMt FUnr 
Vhtmt Bntm mmd Mslud 
BsHry mJmlxrd with 
thm Bbrnrh^nstt—nuthi 
fmg tutwHsOj tf 
Dtxtrint PntthtMMdMhf 
trmlSsiUy 


MELLIN’S FOOD COMPANY Boston, Mass, 


ADVERTISEMENTS 
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McKesson’S 

VITAMIN 

CONCENTRATE 

TABLETS 

with added Dicalcium Phosphate 


TIic only Cod Li%er Oil Concen- 
iralo Tablet that supplies a 
safel} margiu of Calcium, thus 
insuring full uUllznlion of the 
Calcium fixing poi\*er of Vitamin 
D, even where the diet ma\ be 
inadequate in Calcium 

The highest tablet in Vitamin 
Potency Each tablet contains 
no less than lOOD units Vitamin 
A and 250 units Vitamin D 

Tliese two factors combined In a pleasant tasting 
tablet, totally devoid of fishiness or oilincss, consti- 
tute a definite improvement In Cod Liior Oil 
Vitamin therapy 

Test these tablets In practice and note the greater 
protection ngatnsl nckeis, the more rapid improve- 
ment m weight, the better clinical results wherever 
jou ivould prescribe Cod Liver OH 

Literature and Samples on request 

McKesson & Robbins 

JNCORPORATED 

NEW YORK BRIDGEPORT MONTREAL 

Yei pleeie Samples and sp6cTa1 buHetm on 
McKesson s Vifomln foblots 

MD 

- ^ ~ Street 

-j JP B ____ " " 
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CAL-BIS-MA 


A TEASPOONFUL by the mea- 
sure — three minutes by the clock, 
IS the efficiency story of Cal-Bis-Ma in 
gastric neutralization Sodium bicarbo- 
nate and magnesium carbonate for 
quick neutralization, calcium carbonate 
and bismuth for prolonged action 

And, in addition, colloidal kaolin to sup- 
plement the bismuth salts for soothing 
and protecting the irritated mucous 
membrane, and to adsorb gases that 
may form in the stomach Well 
adapted for the alkaline treatment of 
gastric ulcer 

In nausea of pregnancy exceptionally 
good reports are being received 

WE WILL GLADLY SEND A 
COMPUMENTARY TRIAL SUPPLY 


WILLIAM R. WARNER 6'CO. INC. 


113 WEST 18th street, NEW YORK CITY 
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To «cJ» <KOC* 

'■««« AOO of 
S. M, A >wMTr 


0 *» OwJ ov*»C* 

-► efS M A 
n^dy to feoJ. 


*nd odd t«to ocrw* of «»rm boJ^d wottr Oot 
B Id owacc S M A. dUutrd •cmdlof to dW 
Ttttten* n tqtilvaftnt to ZO colorwi 

THE CONCENTRATED UQUID FORM 


| lB|gW' th»k < pMr 

4« I nllll t it *1. ^ 

2 3 

r»n tS* b*iiU 1 lb* t*f •« DKW «W q**rt of rttft 4 
kt fndtut ta k« ]2 «w« Z M A I * waay m* «>g 
roniuvili afrf » n. hmtki tht iaf 

*•4 aiU w«TL Trtrfhitt *4 kirp M kt at 

U 1 aaj ptw 

HO ADOmOHAL COD UTEE oa IS HEOSSAET 

hw KOTBmvuay »■ f*a hw •>] t. M A m fc natilal M 


N O compHated feBdicg alcuUrort are 
ooccmiT in feeding S bE the anu 
rtcfaldc breazt milk adaparion- 
Aj ' 5^dj breast milk, the total mianu^ of 
Si. M. A. is metelf increased as the lofiints 
retjnlxements manse with age. 


we hare prepared the simple soogestca iceo- 
log able shown above On the other side 
are brief dirrojons for the pfcpaniioa of 
S M A. tod sncgesQons on me amoaats to 
be fed 

FREEi Scod d>« coQCMi for yoer ropr of thh 
ciit ibkAacucaftmoidaca, Zn w^rouo. 

«d caractt to go Into tfae pcdiat toddy 

S, M A CetTWJiloa Lt-fsi 

t6U rro*p«t A n«r OtrtliKd Ofcva 

pfeua IMd M ’rnboal ckirpt ot obtiSJtiMi 
OCrilotdd r^nJlaf card 
QTruJ Sopplf d S. M. A. 

□ DitKifOft foUcT • l*U* for pkrw W ffre 
■•otbcr 

AlUcb cs«po« to foo I) Uiok or kturiwad 
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Why CARITOL? 

1 For ages, man haa eaten cemdn palatable fruits, vegetables 
and dairy products to satisfy his hunger 

2 His body requircmeota for vitamin A were thus un 
consciously satisfied In greater or less degree 

3 The substance responsible for diis vitamin A activity 
has recently been shown to be carotene, a yellow organic 
pigment CCioHoa] called Primary Vitamin A by 
Sherman & Smith in 1930 

A The prevalence of latent vitamin A deficiency diseases 
suggests to numerous investigators that modem diets do 
not contain enough carotene to fully satiiJy the require* 
menta of many individuals. 

5 The £act that carotene is nonnahy present in various 
parts of the body such as the spleen blood lymph 
breast milk, corpus luteum, plac^ntiL, ovaries, suprarenal 
glands and bone marrow would seem to indicate that 
In addition to its activity as a vitamin, carotene ItaclJ 
meets other body requirements besides its conversion 
into the colorless product by the Hver 

6 11 this deficiency is to be made up, what is more natural 
than to supply the same palatable substance carotene, 
derived from vegetables, m concentrated form? 

7 This is now possible, A highly potent solution contain 
ing 03 % carotene [Primary Vitamin A] in oil is offered to 
physicians as Smaco Caritol, available at most pharmacies. 

8 Caritol literature may be obtained from S M. A, Corpo- 
ration, Cleveland, Ohio. 
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Information about Karo Syrup 
Wliich Will Interest All 
Physicians — 

Particularly Pediatrists 

In response to numerous requests from physicians, Corn 
Products Refining Company is pleased to pubhsh the fol- 
loiving analytical data about Karo Syrup (Blue Label) — 
which has proved so effective m the feedmg of infants 

The following acceptance of Karo (Blue Label) by 
the committee on foods, appeared in Journal of the 
American Medical Association, January 23Td, 1932 


The product is a mixture of com symp 
ivith a relativel} small amount of re 
finers’ syrup Thcrefiners’sj'mpmustbc 
acceptable in flavor and color and fulfil 
the U S Department of Agnculturo 
standard for that product, "Refiners’ 
SjTup, treacle, is tlie residual hquid 
product obtamed in the process of re- 
fining raw sugars, and contains no t more 
than 25 per cent of ivater and not more 
than 8 per cent of ash ” 

The com syrup is manufactured by 
hydrolysis of high grade com starch m 


dilute h>drocloncacid suspension The 
mixture is heatcdunderstearapressure 
unul chemical tests indicate the desired 
degree of h> drolysis. Tlic resultant mix 
tare is almost completely ncutralired 
ivith sodium bicarbonate and filtered 
through ivhite linen filter cloth, the 
filtrate is passed through a dceii bed of 
animal charcoal for decolomiation and 
deodonzation The final filtrate, a hich 
18 -water clear and odorless, is concen 
tratcd under reduced pressure to a 
density of 1 38 (20 C 120 C ) 


CHEMICAL COMPOSITION 

I 

Molfitnre 

Mh 

Fat (citlier titmef) 

Protein (N \ 6^) 

Dextrine (by diOerencc) 

Uallotc (method of "WeficotroDi] Teller J Induat £.£ 0^0 

Chem 7i 1009 1916) 

De 3 rtro«t (method of Wesncrunil Teller J Indutt &Engm 
Chem 7t 1009 1916) 

Sucroftc 
In>crl Sngmr 
Titrauiblo acidity bb IICI 


CORN PRODUCTS REFINING CO. 

17 Battery Place Nev York 
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WHY IS ALERDEX PROTEIN-FREE? 


• Since ccrUin protdns arc frequently the cause of eczemas and other fonnz of 
allergy it » detirable to eliminate these offending protciiu from the infant diet. 
Cereal protemf are frequently present as contammants m some mUk roodifiera 
The routine use of a protem free carboliydrate m all milk modifications should 
help to diminuh the incidence of these troublesome eczemas Alerdex is a protein 
free carbohydrate developed by our Research Division to meet this need and 
the demand for it is steadily increasing 

A modest announcement of Alerdex a year ago found physicians ready and 
anadous for sudi a product. There is now a definite trend to use Alerdex routinely 
tn q21 milk formulas 

Of course Alerdex should always be used as the carbohydrate addition with 
Smaco Hypo Allergic Milks with the assurance that eczemas due to cereal 
protem sensitization will not be aggravated 


CHAJUCTERUmcS OF AUROEX 

( I wtMQ a»»A root 

laSrdoTnTbMnctof offti>dtPS prottizk 

2 U— py— btcao— h» 

MJM alorlc vmhi« »r>d parevnttf* of 

and dntrfn*. 

3 P**« not «ak> DO axpcnor* to atr bacaoja 
It ^ t»n>5t7^ro*coplo. 

4 CHnolv< r*«jny In warm wmtar ©r milk. 

■* Snow wbltaf fr**-fJowlnf jMiwdar 
6 — in aplt* of CTira 

procaMinc ond«f tachdcal cootrol, 
cotta BO mora. 

O on, OmrnO^ ciwitail. 0W» 


APPROXIMATE AMALVSrE OF ALERDEX 

1» cM«mUn7 • xsi^art oTtrorulaMttlr 
<l«»i pam of asd Sovtriaa. U i« FCcpaivS 
hr a orw tK«r0wnf^*«t aJM p •««*« tlu n- 
wrmip hrftcalr<l* •f o«a c«f cal ctarvti, aa a malt 
a/wWab (t eoatala* oa pratalo taotaioloaat 


Ualftwra 10 

Aab OJI 

Fatfctk* aztraat} CJ) 

Hr^rofrscdpmaSa (Kx&SS) 005 

ReOscbiffanf raaacoaliaa* iOJ 

XHtirtn (far difftf«»a«) 46 J 

tabtearaeoa, pv okm* 4 

Caladta yarlmHaWtawa* tfK 

Caladaa, •«n»a 110 


PfaaeriW AMnfax ta yowrewn pc«cU«< 
To* taaifln ao<I Uttratart •laa^jr aitaatv 
Uda pcrazrmvtb ta roar Irncrbaad o ^ 
aeriatlaa blank. 8.M A CorpafaHaa. 4<M 
Pto ap aa i Amm Oa/ali&d, OMo OC'SS 



piiEscmii.: ALERDEX ihe PROTEIN-FREE MALTOSE- AP;» ULXIKIM'* 
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Effective LAXATIVE 

Medication 


Sodium Glycocholate 34 9*' 

Sodium Taurocholatc 34 9^ 

Phenoiphthalein 34 9*’ 

Extract Cascara 34 9f 

Aloin 34 9f 

TABLETS 

OXIPHEN 


liiMiimlU 


100 I 

TABLBTS 

J I 

O xiphe N 

Sod, / y X 

SoJ Tin* oticitft r 

t Sgr 

Exi, &nr M / ijcr 

1 thr«« Hm*« 
djiOror^ to atgtu. 

R rd ure f ) ow 1 y- a « bo V r I 

■Cl M b rrfitdaiad 

Phenatr-Moof* Co, 
Ind/uupp^ 


Oxiphen Tablets are particularly 
useful in habitual constipation be- 
cause they produce gentle, yet ef- 
fective laxative action throughout 
the intestinal tract, stimulating 
activity of both the secretory or- 
gans and the intestinal muscula- 
ture They may be used over ex- 
tended periods without losing their 


effect, and without an increase in 
dosage and, as normal function is 
re-estabbshed, the dosage may be 
gradually withdrawn without a 
return of the condition The for- 
mula contains no toxic drugs, and 
does not produce the “cathartic 
habit ” 


The Oxiphen formula combines the hepatic stimulant and chologogue 
action of the bile salts (“the only rebable chologogue known” — Cushny) 
with the tonic laxative effect of cascara, the simple laxative action of 
phenolphthalein and the stimulant action of aloin on the colon Kindly 
use the coupon for bterature and clinical sample 

PITMAN-MOORE COMPANY 

Indianapolis 


PITMAW-MOOKE OOMPAET, IndlanapoUa 

You may send me a sample of Oxiphen Tablets for clinical use 


(JP 9-33) 


Address 


City State 




AtVEKTlSfcMEKTS 
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flLL€RGIC rl 

nno HyPO-aLL€R(i 



U)niF€STOTIOnS 

C UJHOL 6 miLK 


Alleri^c manlfotatioM ceased by food coay 
ttke ny of tbc following forms 

^ evpedelly In Infants caused 

by ordinary mtlk. 

• GA8TRO ENTERIC DISTURB 
ANCES, as Yomituig, diarrhea coostipa 
tion 

• HYPERACUTE TYPE with urticarU. 
asthma and symptoms of shock, 

• BRONCHIAL ASTHMA. 

• URTICARIA. 

• ANOIONEXmOTXC EDEMA. 

• ERYTHEMA MULTIFORME 

Where milk protein Is respoanhlc for surfi 
dtstarbances physicians have reported excel 
lent results from the use of Smaco Hypo- 
Allergic Whole MUk p re pa red from tuber 
culin tested cows mnv whidi is ghren thermal 
treatment equivalent to refluxing 

Smaco Hypo-AHagic Whole Milk b well 
tolerated in many cases end can be used in 
definitely as the processing does not remove 
any food dement from the mSk 

the co ns tituent amino adds are still pres 
ent in the tame piopor tlo ni as before. 


The milk thus rendered less allergic Is then 
spray-dried m special equipment and packed 
in one pound contadners in an atmosphere of 
Inert gas (nitrogen) The cost of the powder 
It 25% less than the liquid form 

CHARACTERISTICS of Powdstad Hypo- 
Allsfotc Whole Milk (Smaco 30S) 

Halps pravant aexama in patienta hypersen 
aiUve to mflk protciD 

Con ba osad (ndsflnflafy because all essential 
food elements of milk; are stQl pr es e n t, 

Usa prssant fonaulai since this ia real cows 
milk, not a substitute, 

Convaolsnca Indlvidnal feedings may be 
made up for infants, 

Lowaf cost Powder Form coa ts 25% less than 
liquid 

Spray dilad In equipment reserved for Hypo- 
Allergic Milk and Alerdcx. 
h kaaps. HermeticBlly scaled In on atmos 
pbeie of Inert gss ^ ' 

(nitrogen) to pre 
vent deteriora 
Uon, 

Z?orafopad by thm 
R«9»*Tch DJrtsJon 
of SJVTA Cocpor 
afion C/eva/and 
Ohio C 

A POPtrUAk PAMPHUT 


rauM ofc iutait l mi s tuf eonMIDc ADef^-iyjot 
lot firiT-cne autborltier p te par sd for 

rhyd u ao *. Send tb* coo pon for b caorpO- 
nu ptn y co py of Um fifth editfao. 



S.M.A CORPORATION CLEVELAND OHIO 

□ TriBlpactstoHypo-AnoaicWboteMllk (pow der ) 30-D3 □ hPDc APrsy booklet whh WhflntrBphy 

(For samples end literature without obligation simply attach to prescription blank or letterhead,) 
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CURD TENSION 


AND INFANT FEEDING - 


EFFECT > UPON • THE - ASSIMILATION • OF 

■ PROTEINS - 

most available and the most easily digest- 
1 ible form of protein for infants is the protein 
of milk. The protein of breast milk is more di- 
gestible than that of cow’s milk.” 

“In the hght of onr present knowledge, the chief 
cause of the difference m the digestibihty of the 
protein of human milk and that of cow’s milk hes 
in the greater proportion of casein in cow’s milk ” 

“It IS the formation of large curds which renders 
the casern of coiv’s milk so much more difficult of 
digestion by the infant than that of hnman milk. 
If the formation of large casein curds in the stom- 
ach can be prevented, the casern of cow’s milk is 
BREAST siMiLAc POWDERED COW B CHSily digested 

n in SiMiLAC the large casein curds are not formed. 

m The curds formed when the gastric enzymes act 
I upon SiMiLAC are small and flocculent, registermg 
■ zero on the tensiometer, as shoim in the lUustra- 
I tion, hence more easily digested 



C— Cow I mlTlc S~ShiiIl*c 
Schosatie drawing of the relatlre tiie of 
the cords of cow s mUk and Simllae Tom 
Ited bj six weeks old popples after one 
Kalf hour a ingeslloo« 


The finer the curd the greater the surface 
area The greater the surface area the 
more exposed are the fats, carbohydrates, 
proteins and salts to the digestive enzymes 
Result . , a more complete utihzation of 
the food elements 


‘Morse and Talbott, Diseases of Nutrition and Infant Feed 
ing, pgs 214, 215 


Samples and literature 
will be sent on receipt of 
your prescription blanJc 

SIMILAC^Mado from fresh skim mill: 
(casein modified) ; with added lactose salts 
milk fat and TCfetable and cod Urer oUi 


M &, R 


DIETETIC LABORATORIES, INC., 


COLUMDUSb OHIO. 





ADVEim«®JrENTS 
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CURD TEl^iSION 


AND INFANT FEEDING 


ITS EFFECT 


UPON THE assimilation 

^ SALTS 


OF 




C-Gi« Mift 

gctflW 4nwfai« f Iba nUllr* *l>« af 
tb* nrd* •( cav odlk aad Stall** *«i»> 
b*4 hj tlx alA F *||> P*«» afUt < 

li«ll Uw’i hvtxOm. 


‘T^ 


1 HE miner*! tails plaj a complicated part in dl 
gettion because they are not onlf absorbed by tbe in* 
testinet but alto may be r&excreted into tbe diee6t> 
ive canaL"* 

“The minctal ealtt are of eren greater importance in infancy 
than in later life because of tbe rapid growth of the bony 
structure The salts are also necessary lor cell growth 
and are important contUtoePli of tbe blood ond digestive 
joicesy facilitating sectetloDy abiorplion and excretion.^* 

Some of the Important mineral salts are encased within the 
Urge tou^ cords formed from cow’s mUk, and only those 
salts that ere not encased in the curds are available foe 
metabolism. « 

The curds formed from Siutlac are small and flocculent, 
registeriog xero on the tensiometer as shown in illustTotion* 
hence the mineral salts of Smiuc axe available for meta> 
boUsm. 

The ulu of the eow s milk used !u the preparation of 
SmiLAC are rearraogedy partieuUrly with reference to cal 
dam, sodium, and polaHhna as well as phosphorus and 
chlorine. Suiiutc has a salt balance that cannot be obtained 
in the ordinary milk dilutions or modifications as made in 
the home or laboratory 


The finer the extrd the greater the surface 
area The greater the surface area the 
more exposed are the fata, carbohydrates, 
proteins and salts to the digesUvo cniymes. 
Kesult a more complete utihtation of 
the food elements. 

Uw** *»4 T*Ilk«( nUtUM at NWridM ud IWut FmCxs. Pf. O 
* IbrrWM Uut IfatjUl** rt. O 


SempUt muS f/teratura 
ufIS be sera on receipt of 
your pTOioriptlon bUnk. 

encTLAC-UMi sm r Hh «u« nok 

(cwtta MiJtj8ti)| *Hlb •dd«d !>*>***, mUj 
■iik ftt cb 4 T*s«t*U« xd c*d Um aQs. 
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STOVARSOL 

Trade Mark 

ACETARSONE MERCK 

w 

A pentavaJent arsenic preparation used in the treatment 
of various protozoal infections In congenital syphilis 
and in amebiasis Stovarsol is administered orally in 
tablet form, while in the treatment of trichomonas 

vaginitis Stovarsol powder is employed by insufflation 
For clinical reports on the use of Stovarsol in these 
diseases fill in the attached coupon and send same to 

MERCK & CO., Inc. 

MANUFACTURING CHEMISTS 
RAHWAY, N J 

I j Congenital s}"phUis in infants and children 
[ I Amebiasis 
I [ Trichomonas Vaginitis 


.M D 
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H I S mother hM mewired out tbe Bvmpo- 
rated MUk water mv^rythJni juxt u 
your formula taM Yet 

!■ that the brand oi Evaporated I^^lk 
you wotild hove chosen? 

When you wrote Evaporated MQk Into that 
formula, you had in mlod a grade that would 
meet your high itandartU of quality But the 
average mother laddng toch ttandardi dioovea 
Qo the baxU of lay oplnkn only 

In the matter of brand choice abeneedtyour 
prof frMton a l advice 

Among the brand* of Evaporated MDlc that 
a phyalcian can re comm end unreacrvedly for 
Infant fcedlngaro tboae produced byTheBoeden 
Company For t even ty five yean Borden hat 
maintained the highest ctandardt of milk telec 
tkm and the mott rigW requirement* through 
out the proccw of manufacture The»e standard* 


and requirement* prevail today In the produc 
don of all the Borden brand* Borden s 
Evaporated MUk Pesul Maricopa 
Oregon St Charie* SUver Cow All arc 
accepted by the American Medical Associatktn 
Committee on Food*. 

Write for free sample of Borden • Evaporated 
MUk and scientific Uterature Address The 
Borden Company Dept. 555 350 Madison 
Avenue, ISfew York, N Y 

Ttae Borden Company «« the fint to 
t SiBffKSJ mbmK evaporated rnffle for •cecptaoce by 
tbr Cammhteo on Pooda of tba Amerkac 
Medical Auodatlon. Berdm ■ waa tbe 
ftm rv a por at ed milk to receiva the real 
acceptance of thfa C nmmftte e. 

EVAPORATED MILK 





18 


THE JOURNAL OF PEDIATRICS 


In the Successful Treatment of 

MUCOUS 

COLITIS 

JVherc Diarrhea is either continuous or intermittent, and 
as many as 20 to 30 stools daily may be passed — stools 
which always contain the pathologic triad of feces, that is, 
blood, mucus and pus, and frequently consist almost en- 
tirely of this material — 

Where Varying With Seventy, the condition may grow 
progressively worse to debihty and emaciabon, with pro- 
gressive anemia and irregular penods of pyresia and where 
death from the condition is not at all infrequent — 

An Eminent Authont^ Has Found that infants require 
but httle feeding during the acute stage after which he 
puts the baby on DRYCO 

“I put the baby on small quantities of Dryco, full strength, 
and gradually mcreased the amount of each feedmg as the 
child improved and could take more No vomiting occurred 
after the dextrose and buffer salts were given With three 
days of Dryco feedmg, the stools became of a normal con- 
sistency and were free of mucus. The appebte rapidly re- 
turned ” {Arch Pediat , VoL XLIX, No 2, Feb., 1932) 

DRYCO is digested and assimilated when other foods fail and because of the 
added vitamin D content, babies receive automabc protecbon agamst Rickets, the 
most common nutnbonal disease of infancy and childhood 

PRESCRIBE 


COUPON 


Please send reprints Mu- 
cous Colitis in Infints — 
Its Etiology and Treat- 
ment (Case Reports) 
Acute ^ Habitual Vomit- 
ing In Infants Diarrhea 
Milk Irradiated bv the 
Carbon Arc Lamp (Ab« ) 
The Pre\ention and Cure 
of Rickets through Ir- 
radiated MTlk Drvco— 
The Irradiated JklTlk 
(Booklet) 



DRYCO 


Made from superior quality rnilk from which part of the 
huttcrfat has been removed, irradiated by the uUramoiet 
ray, under license by tho TTtsconsfTV Afumni Research 
Foundation (V S Patent 2^o and then dried 

by the "^usP* RoVer Process 

THE DRY MILK COMPANY, Inc- 

Dept- JP, 205 East 42nd St. New York, N. Y 

Au. Drreo in the Hands or Dfcggists is Ietadiated 
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FOR 
OVER 31 YEARS 
+ 

the coat of a $5,000 00 — $25 00 ac 
cident policy has never exceeded 
$13 00 per year 

No extra assessment has ever 
been called and one regular quar- 
terly call was omitted m 1927 


The cost of each health policy 
has been raised from $17 00 to 
$20 00 per year to cover increase 
in claims 

Over $1 000 000 00 assets to pro 
tect contracts 

Over $5 800 000 00 paid for claims. 

Ethical physicians surgeons and 
dentists not over 56 years of age 
cordially invited to apply for 
membership 

+ 

PHYSICIANS CASUALTY ASS'N 
PHYSICIANS HEALTJH ASS'N 

OSlAHA NESSASCA L E. EOJOTT SECY 





that’s welcome 


Patients like to sec their meals come 
when they include junket This cool, 
tempting, custard-hke dessert never 
becomes monotonous It builds ap- 
petite for other foods as well Pro- 
vides full nutntivc value of milk. 
Easily digested because it contains 
the enryme renmn 

OHK. lIAHSDr* UiaORATORY In*. D»pt. 1»» 
Uttl«P Ua N V 


SmJ/or "JUNKET m 

Dieteucs” — FREE 

Thi* authontaUve book 
let contains practical in 
' formation on dicta in 
I which lunlcct Is recoro- 
— r, u mended Also simple for 

Jmniff/er Hospri^a for whey and pro- 

. milt 

bit a»rerti, ta tCtU ratllC. 




and Milk 

Partners in Health 




^rnE JOURJs+AL OF pediatric^? 


me bpectant 


P M C IS A 
NEW SOURCE 
OF CALCIUM- 


Because it is derived 
entirely from milk, 
this calcium is of a 
most assimilable 
type, especially use- 
ful in periods of 
growth Prescribe 
P M C — o n e table- 
spoon three or four 
times a day — ^where 
a high calcium diet 
IS needed and ob- 
serve the results 







lubercu?; 


orrs D,et 


J ”■ 


Malnutrition and 
The Oilld who Will not cat 


The Convalescent 



The Nursing Mother 1 


Dental Clinic 
Calcium Fuatlon Diet 


Fractures 
Calcium Fixation Diet 


Of course, P M C is 
not only a calcium 
source Derived 

wholly from milk, PMC contains the other essential salts of that “most nearly 
perfect food ” Its full composition is lactose, non-casein soluble milk protein 
and chlorides, phosphates and citrates of potassium, calcium, sodium and mag- 
nesium The higher concentration of lactose and milk minerals in P M C sug- 
gests Its definite use as a special dietary food where the child’s mineral in- 
take is insufficient — 3 tablespoons give approximately 1 gram calcium 

P M C Is not lust “dried milk'* Eor ordinary milk Seeding 


Protein Sllneml Compnnj', Inc 18 Bast 41st Street Jhcw l-ork City JP 0 
Please send we llteratnre and trial Jar of P M C 


St i No 


City &. State 
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Tnir^k Iff 


Doctor, for Your 

Assistance In Guiding 
Growth of Baby Feet 

has been prepared a Portfolio in 
which IS summanzed the latest infor- 
mation on the subject of proper shoes 
for babies to four years of age It is a 

Synopsis of 
Baby Shoe Research 

m which the Department of Medical 
Co-operapon has assembled m con- 
venient form for constant reference, 
what Research has developed in re- 
cent years References are quoted 

Illustrated with reproductions of 
X-ray photographs and studies, it con- 
tains mformaPon about shoes which 
are designed to aid the profession in 
prevenhng improper foot develop- 
ments 

This Portfolio will be mailed with- 
out charge to members of the profes- 
sion upon request. Just wnte on your 
letterhead or prescription blank to 

Department of Medical Co-operation 

Mrs. day^ Ideal Baby Shoe 
Company 

DANVERS MASS 


hULTINE WITH MINERAL OIL 
and CASCARA SAGRADA 

A Mineral Oil and Catcarm Sagrada 
Emulsion with a 

Lessened Tendency 
to Leakage 

'Wntt-E regarded by the medical profewoti as 
a Taluable inteatual labneant, mineral oQ baa 
certain diugreeable feetorea — notably tbe tend 
ency to rectal leaLage — vrbich Hmlta ita luc. 

^loce than a year ara teat* vrero begxm In 
the Malline rcaearcb laboratonea to crolve an 
cffectlre emulaion which would relam the 
adrantagea of the mineral oH and at the tome 
time eliminate tbe objectionable featnrea. 
blAiTiNB wmi MctERAL Oh. and Caacara 
Saffrada it tbe reaolL 

Thia mineral oil la incorporated with tbe 
Malune by a anecial vacmim proc ea a by which 
the mlocral oil la broben np mto very minute 
part*c)ea. Laboratory and cluucal teata corer 
ina a period of manr montha have abown that 
thla combmaikm ii anperior to tbe plam min 
eral oQ in toate and appearance Tbe teata alao 
indicate that tbe new emulaioa leaaena tbe 
teiMlcaoy to leakage bccanae of tbe finely 
divided luture of the oil preaeat and tM 
amall doaage required 
Maltimb wmi Miksul Do. and Caacara 
Sagrada it eompoaed of 60% by votome of 
Mutine (which enppllea viumina B and G) 
and 40% by volume of pure tnedtchial mm 
eral oil, with the addiUon of 10 grama of 
non-bitter extract of caacara sagrada to each 
0nid ounce. It u indicated m the conatipation 
ofnregnaDoy cooatlpatioalnDiirafaigmotbera, 
m^ntntioo attendim with cocutipatioa, auto 
toxemia and poatoperative conatipation. A 
g epcToua sample wili be aent on request. 

Ebyaidana may aatiafy themaelvea of the 
therapentic value of tnU new mineral oil 
product by aending In tbe attached coupon 

THE MALTINE CX>MPANY 

EjtdhlkMlvn 

JO Vmr Snrrr Ntv/ Yoax, N Y 

Maltine 

with MINERAL OIL and 
Cascara Sagrada (non-bitter) 


Member KBA 
t?* de aoT part 



Tnx Maltxke Coupaitt 
30 Veiey Street, New York, N I 

rVaw lend me prerfmiofuil iimpU tJ MALTINE WITH 
MINERAL OIL titd Cucir* Sirr»^ 
fijnnsM 

OJUt JUrui^^ 


Cuy ar T«rt— _ _ _ 

8FE OBRTIPOODB A1)>'T Ob DAOK CO'VTCK 
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HIGHLIGHTS on Ultraviolet 

Irradiation in the treatment of ERYSIPELAS 


Many physicians have 
found ultraviolet so valuable 
in the treatment of erysipe- 
las as to regard it as a fa- 
vonte modahty Techmque 
vanes, some usmg only the 
air-cooled Alpme Sun Lamp, 
others prefemng local ap- 
plications with the water- 
cooled Kromayer Lamp, fol- 
lowed by general irradiation 
by the Alpme Sun Lamp 

***** 

“One hundred forty-seven 
cases were treated with ul- 
traviolet irradiation.” “The 
best average results were 
obtained with ultraviolet ir- 
radiation.” “Companson of 
the mdividual methods of 
therapy shows the lowest 
mortality rate in the ultra- 
violet senes.” “I dare say 
that no one will deny that 
ultraviolet radiation is the 
method of choice” 

Walter H Udo M D 
Minn Gen Hosp Ar- 
chlves Ph>s Ther 
X-Raj Rad Jon. 1031 

***** 

“U 1 1 r a V lolet irradiation 
produced a chnical arrest of 
the disease with the first 
treatment in 92 per cent of 
our cases” “(It)has none 
of the objectionable features 
of the other methods, while 
It seems to excel them in ef- 
fectiveness We are now 
using ultraviolet radiation in 
all of our cases of erysipe- 
IflS ** 

•W H Ude M D and 
E S Platou M D , Jour 
AM A, July 5 1930 


“In the senes of (51) 
cases to be descnbed the 
source of ultraviolet light 
was a standard model air- 
cooled quartz lamp ” “The 
cases treated ranged m age 
from 7 months to 74 years, 
and mcluded ‘pninary* cases 
and cases secondary to acci- 
dental wounds, operations, 
and confinements As usual 
there was a marked prepon- 
derance of facial cases” 
“The f o r t y-3 even cases 
treated and ending m recov- 
ery were of varying degrees 
of seventy” 

J M Da\ Idson M D 
D P H Edinburgh Brit. 
Med Jour Ma> 21 1032 

***** 

“Good results have been 
obtamed m this disorder 
with both x-rays and ultra- 
violet rays ” 

George M MacKee M D 
Jour A M A, April 30 
1032 

***** 

“Chmeal evidence of the 
value of U-V irradiation in 
erysipelas is amply available 
to all who take the trouble 
to study the literature on 
the subject before pronounc- 
ing an opimon” 

R. King Broun ME 
DPH Editor Brit. 
Jour Actlno A Phislo 
Sept. 1030 

***** 

“The most remarkable re- 
sults have been obtained m 


erysipelas (six patients), all 
of whom recovered ” 

John Zahorskj M D 
Am Jour Els Child 
Jan 102C 

***** 

The Uaiwma C o mp any 
guarantees the nltramolet out 
put of its lamps It maizes 
no claims for the therapeutic 
results of ultraviolet, but an 
extensive library on the sub 
ject is maintained, covering 
over !6 years of practical ap 
plication, from which the Com 
pany is glad to inform you 
what clinicians and research 
worhers the world over have 
reported on any disease in 
iohich you may be interested 



SUPER ALPINE SUN 
LAMP 

Accepted by the Council on 
Physical Therapy of the A^I^ 
Approved by Board oj Recants 
Amer Coll of Surceoni 


■\Ve cordlnlly Invite you when in Chlcnpo thU nuromer, to vIbH our display of therapeutic lamps 
at A Century of Propress In fh© Ilnll of Science Group II, Booth 14 


HANOVIA CHEMICAL & MFG CO , 

Newark, New Jersey, Dept 269 

Please send me full particulars regarding your 
□ Super Alpine Sun Lamp for general Irradiations 
O Super Self-Contained Kromajer Lamp for focussed applications 


Address. 
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A Safe and Satisfactory 
Milk Supply! 

“ when an infant is deprived of breast milk 
and has demonstrated an mabflity to tolerate cow’s 
milk, or when fresh cow’s milk of unquesfaonable 
punty IS not available, the powdered whole nulk 
as produced by a spray process meets a greatly 
needed dem3md ” 

(W Va Med Joar , 28 193 240, May, 1932 ) 

The U S Department of Agriculture Stipulates 
^^1 quart of milk daily from early childhood to adoles 
ccnce and 1 pint or more daily for the adult When 
shortage of money forces the expenditure for food to 
an abnormally low level the proportion spent for milk 
should be increased. (Amer Jour ^b Health, 

April 1933) 

Advantages of KLIM Powdered Whole Milk 

1 Clean, safe and uniform tible through process of 
milk supply for patients of making 

all ages 3 Requires no refrigeration 

2 A most digeshble form of — nimoys fresh and ready 

milk — fat 18 broken up and for use 

protein made more diges- 4 No wastage 


SAFE, PURE WHOLE MILK IN POWDERED FORM 



Literature and samples, mcfading infant feeding calculator, 
wiU be sent on request 


The Borden Company Dept KM76 205 East 42nd SL, New York 
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Mead Johnson & Company 

Have Always 
Kept the Faith 



MEAD JOHNSON A COMPANY, Evansville, Ind , U S A Pioneers of the ‘ Mead 
Policy ’ (Ij No dosage directions on packages, (2) Clinical information available to 
physicians only, (3) No product advertising or broadcastmg to the public Manufac- 
turers of Dextn-Maltose Nos 1, 2 and 3, Dextri-Maltose vyith Vitamin B, Mead s 
^’^losterol m Od 250 D, Mead’s 10 D Cod Liver Od, Mead s Newfoundland Cod Liver 
Od, Mead s Cereal, Mead s Brewers Yeast Powder, Mead s Powdered Lactic Aad 
Mdk Nos 1 and 2, Mead s Powdered Whole Milk, Alacta, Mead s Powdered Protem 
Milk, Casec, Recolac and Sobee 



Plcx*e CO close profeisloaal card wheo rctjaestlnff tatnplet of Mead Johnson prodacti to cooperate in prcrentl tie thetrreae hint tmairthoTlxed penena 



The Journal of Pediatrics 


You HI 


SETTatnEn, 1933 


No 3 


Original Communications 


PRESIDENTIAL ADDRESS 
AJrERICAN ACADE3IT OP PEDIATRICS 

S ilcC Haiou., iLD 
PiULADEUpmA, Pa. 

I N HIS admirable presidential address deb>erod at onr meeting a 
year ago, Dr Jtorsa sot forth, most beautifully end comprchcnsivoly 
the relationship that the Academy should bear to the health and wcl 
fare problems of the child and the umisoal opportunities offered us 
as its fellows to render a high service to humanity I would like 
nothing better than to repeat the substance of his address but it is 
not in my power to handle it with the skill and finesse that did Dr 
Morse, 

The Academy is just emerging from the tender age of infancy and 
IS celebrating its third birthday Despite its 3 outb it can point with 
definite pnde to some real accomplishments or, perhaps one might 
better say, to very definite progress which augurs well for future ac 
complishment 

It may not be amiss therefore, to stop for a moment to consider bow 
far we have traveled 

The Academ> came into being jnst as the White House Conference 
waa completing ita labors The Conference undertook the prodigious 
task of ascertaining what was being done throughout the country for 
the health and protection of the American child, what were the gaps 
in the program and bow these gaps could be filled- The first two of 
these objectives ncre reasonably well covered but the third from lack 
of bmo was scarcely touched 

However one very vivid fact that impressed itself npon the par 
ticipants in the Conference was that, if we could bnng about a full 
and intelligent application of the knowledge we already possess, the 
gaps m our program for Iho health and protection of the American 
child would be oonsiderablr reduced 
\TmoiU mcctJnff ChtcwBo June 191S 
407 
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Due to the clear nsion of our secretary m lading the foundation for 
its activities the Academy has builded -well to meet this important need 

We ha^e created a number of committees which, functioning properly, 
should haAe an unpoitant educational uifluence in tlie fields thej repre- 
sent They should make themseh es fully coda ersant mth their sub- 
jects and make that knoAvledge available to the agencies Avorking in 
these Aarious fields throughout the countrj- Although time does not 
permit a detailed consideration of all the committees I w ould like to 
draiv A'our attention to outstanding features of the ivork of certain 
committees, the need for alteration of purpose or nomenclature for 
others, and future opportunities for still others The Committee on 
Pediatric Education has done an admirable piece of research in its 
field, Avhieh it is continuing and w hich is being made of practical value 
to the medical schools of the country 

The Committee on Hospitals and Dispensaries issued a most search- 
ing and valuable cpiestioniiaire to the children's hospitals of the coun- 
trA' Through the interest and cooperation of the PelloAvs of the Acad- 
emv aU of these cpiestionnaires save one haAc been returned fully 
ansAvered It is the first time such complete information on this sub- 
ject has ever been assembled This material is being tabulated and 
studied Pkom it ai ill evoh e a picture of the children 's hospital situa- 
tion Avhich Avill enable us to cAaluate the services of these institutions 
and be better qualified to advise intelbgently regarding them 

As Dr Horse said in his address, “Committees are of no use unless 
they do something ” 

Some of our committees have a rather limited field of action and 
it might be Avorth A\hile for the Executne Board to consider Aihether 
some of them maj not be adAantageoush eliminated There is prob- 
abh' no further use for the Committee on Relations aa itli the HTiite 
House Conference The Conference has ended and its folloAv-up com- 
mittee has disbanded Hoivever, under a someirhat altered title it 
might Avell seme a useful purpose There Avas a vast amount of lalu- 
able information collected by the Conference Unless someone care- 
fully reneivs the transactions of that Conference and extracts the 
material that has practical application, there is graie danger that it 
Avill remain buried in the tomes Avliich embody it and never be put 
into action 

There Avould seem to be a very important seriice for the Committee 
on School Health and School Health Education Both of the subjects 
included in this title are under criticism We all knoAV Iioav inade- 
quate IS the health supcmsion of the school child the country over 
We also knoAv that this sevAice is under severe criticism by the rank 
and file of the medical profession on the ground that it infringes upon 
the prerogatiAes of the phi sician 
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There certninly should be some ngency engaged in a study o! this 
entire problem to determino its objectionable features and evolve a 
plan by 17111011 they can be overcome 

There 19 a prci alont impression that education in healtli^ as given 
in our school systems is unsatisfactory To determine vrliether this 
unpresaion is justified should he our function, \V‘e certainly should 
knoiv ivhether instruction in the important subject of health protcc 
tion 18 being inteUigcnth and cffecthely earned out in our scliool 
systems 

The Committee on Mental Hjgiene would seem to have not onlr an 
important but extremelv interesting function. The question of the 
training a medical student should receive m psj clnatry to enable lum 
to cope with the behavior problems he wiU meet in practice, a studv 
of the mialeading literature tliat is being fed to young mothers and 
the means of combating its disturbing effect and man} other interest 
iDg points offer opportunity for this committee to do an effective work 

The Executive Board might also consider whether its committees 
are founded on tlie most efficient and effective basis possible There 
are two kinds of committees which nsiiolly function well One that is 
headed by a chairman who has a full knowledge of and is ntallr inter 
eirted in, tlie subject the committee w created to consider In such com 
nuttees most of the work, however is done by the chairman The 
other la the local committee which, has opportunity to bring its mem 
bership together frequently 

Committees of national orgamxationa whose membership is widely 
scattered and who are inthout salaried executives if dealing with aub 
jects requiring constant and continuons consideration, are rarely ef 
fecti\e Tlie work of the Aendemv committees is continuous and their 
luemberslnp widely scattered The purpose of this latter point is 
easily evident The Academy naturally desires to stimulate the inter 
est and use the knowledge and ability of all of its members — a very 
important consideration — but from the standpoint of getting work 
done X am not sure the present committeo plan is wise Is it not pos 
Bible to accomplish the desired result by moToasitig the membcralup 
of these committees, retaining an adequate geographic distribution 
but at the same time selecting in the community in winch the chairman 
resides a group of four or five members who can get together fre 
quently and support and adnso the chairman f The results of the 
studies of the local groups could readily be submitted to the other 
momhers for review and cnticism 

I believe further that it would be well for the Executive Board to 
consider the advisability of granting each of its committees a small 
stipend for occasional secrotanal work and necessary postage such 
an allowance to be based on evidence of serious activity on the part 
of the committee 
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If such a course, or some other modification of the present plan, 
IS followed and committees still fail to function, it would seem that 
the Academy should give careful consideration to the advisability of 
using other avenues through which to accomplish its purposes 
Our admirable Journal, which has had an almost unprecedented 
career in the first year of its existence, constitutes an excellent medium 
through which to extend our educational function 
May it not be possible for the Journal to lay more stress on the so- 
cial aspects of medicine? The fields of sociology and preventnm medi- 
cine are so interrelated and each dependent so much on the other that 
it has seemed to me we might advantageously use the columns of the 
Journal for freer discussion of these interrelated problems Can't we 
also la}-- more stress upon the protection of health’ The studies of the 
Wliite House Conference showed a woeful lack of application of pro- 
tective procedures They report that a very small percentage of the 
eluldren had been vaccinated against smallpox or protected against 
diphtheria, and still feiver had had health or dental examinations 
Certainly we are the logical body to popularize these important pro- 
cedures and the Journal should be a useful medium for accomplishing 
these results 

It was stated in the first issue of the Journal that “it is the inten- 
tion of the editors to make it as broad and inclusive as the field of 
childhood itself ” 

"We cannot expect the editors alone to attam this much desired goal 
There are certainly many members m the Academy who are interested 
and experienced in these fields who could and should contribute There 
are also many outstanding men and n omen in the social workers group 
vho are keenly interested in the medical aspects of their problems 
and n ho could be induced to contribute to tlie columns of the Journal 
I am wondering whether the members of the Academy have re- 
sponded as fully as they might to the appeal of our editors for material 
for the section of the Journal reserved for “News and Notes ’’ I 
know that it has been the hope of our editors that this might become a 
len useful and interesting column I would like to urge upon loii 
the importance of doing everythmg in your power to make the Journal 
what I bebeve it can and should be, the most interesting and helpful 
forum for pediatnc discussion m the country 

As I liaie remewed, with great interest, the actnities of Ecgion II 
and those of the larious state committees that have organized, I liaie 
become oonimced that the regional and state committees offer a most 
effectnc aieniie through which to accomplish many of our aims and 
purposes 

There are certain lery definite needs we must meet and a number 
of obstacles ve must overcome in the field of practice The public is 
demanding that actiie measures be taken to protect the health of ehil- 
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dren, Br Morse hos pointed out that the public ‘wdl see to it that 
the) are taken ” As a matter of fact thej are ‘ seeing to it '* The 
majont) of us have been indifferent to this trend 

Onr pre\cntive ohmes, our health centers, our state and municipal 
health departments, and to a less extent our hospitals, all of whose 
free services should be entirelj restricted to the care of the indigent 
arc dad) opening tlieir doors wider to those who can afford to pn) 
The medical profession is largel) responsible for the fact that our 
potential pa\ patients are taking unfair advantage of this We liavo 
been full) coiisciouB of the fact that for years the public has been plied 
with propaganda urging upon them the importance of health protec 
tiou Tins propaganda has come from sources tho) respect and the 
public has been waiting for the pln'sicinna to offer them this protec 
tjon The profession at large has not equipped itself to render this 
protection and those wlio are prepared have not had the courage 
to urge tlie \Rlne of health examinations and the importonce of pro 
1 entire procedures The natural result is that tho public has Bought 
these Rernces n here tho) can be had 
We natural!) object to this procedure but what ore we doing about 
itf Aren t we merely standing on the sidelines and futile!) shouting 
our protests? Have \\e developed a plan to ehceK tins trundt 
The Academy tlirough its state committees has an unusual oppor 
tunitv to put effective plans into action The Aew Jersey committeo 
has adopted a procedure which promises to be most effective After 
careful consideration Pennsylvania decided to copj this plan with cer 
tain modifications For illustrative purposes I ahall refer to this 
Pennayhanm plan in some dotaih 

It calls for a state committee mth county units to he under the 
auspices of tlie state medical society The ofScers and trustees of tJio 
Medical Society of the State of Pennsylvania were overtored by the 
Pennsylvania Academy Committee with the request that they accept 
the responsibility of creating such committees in Pennsylvania 

About this time the Governor of Pennsylvania called a conference 
in Harrisburg to consider the best means of combating the rapidly 
inoreasuig malnutntion among children that was being reported to 
tho Emergency Relief Board uhich at that time was feeding 450000 
famibes including almost a million children 

At this conference a member of the Academy Committee, having in 
mmd the proposal put before the state medical society suggested that 
a state-wide Bmergenc) Child Health Committee with county units be 
organized at once Tins projposal was adopted and the stage was jm 
mediately set for carrying out the program that had been submitted 
to the oflScera and trustees of the state aoeiety 
A Planning Committee was organized, having in its membership the 
president, president-elect and secretory of the state medical society 
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If such a course, or some other modification of the present plan, 
IS followed and committees still fail to function, it would seem that 
the Academy should give careful consideration to the adnsability of 
using other avenues through which to accomplish its purposes 

Our admirable Journal, which has had an almost unprecedented 
career in the first year of its existence, constitutes an excellent medium 
through which to extend our educational function 

May it not be possible for the Journal to lay more stress on the so- 
cial aspects of medicine? The fields of sociology and preventive medi- 
cine are so interrelated and each dependent so much on the other that 
it has seemed to me we might advantageously use the columns of the 
Journal for freer discussion of these interrelated pioblems Can't we 
also lai more stress upon the protection of health? The studies of the 
White House Conference showed a woeful lack of application of pro 
tecti\e procedures They report that a lery small percentage of the 
children had been vaccinated agamst smallpox or protected against 
diphtheiia, and still fewer had had health or dental examinations 
Certainly we are the logical body to popularize these important pro- 
cedures and the Journal should be a useful medium for accomplishing 
these results 

It was stated in the first issue of the Journal that “it is the inten- 
tion of the editors to make it as broad and inclusive as the field of 
childhood itself ” 

We cannot expect the editors alone to attain this much desired goal 
There are certainly many members m the Academ3’' who are interested 
and experienced in these fields who could and shoidd contribute Tlicre 
are also many outstanding men and nomen in the social v orkei's group 
Mho are keenlv interested in the medical aspects of their problems 
and M ho could be induced to contribute to the columns of the Journal 
I am M'ondering whether the members of the Academy have re- 
sponded as fully as they might to the appeal of our editors for material 
for the section of the Journal reserved foi “News and Notes “ I 
know that it has been the hope of our editors that this might become a 
%er3 useful and interesting column I would like to urge upon a on 
the impoitance of doing ei'crything in j our power to make the Tournal 
what I believe it can and should be, the most interesting and helpful 
forum for pediatric discussion in the countrj 

As I liaie revieMed, with great interest, the actnities of Eegion II 
and those of the various state committees that hai e organized, I hai e 
become conmneed that the regional and state committees offer a most 
effeetne aAcnue through which to accomplish many of our aims and 
purposes 

Tliere are certain very definite needs we must meet and a number 
of obstacles A\e must oiercorae in the field of practice The public is 
demanding that actne measures be taken to protect the health of chil- 
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strict their services to the deftmtely indigent groups This calls for 
a new attitndc of mind not only on the part of the agencies but also 
on the part of physicians The latter must be prepared to render the 
services in health protection to those who, they believe, should be re 
fused this service by the clinics This will probably entail an adjust 
ment of fees to meet the economic circumstances of tbis group One 
of the first important points to establish is the economic basis on which 
free treatment should be refused This is a wholly unsettled pomt 
but one which these county committees, with their varied representa 
tion, should be able to determine They can also develop a plan satis 
factory to the medical profession for the economic rating of those who 
are refused free treatment so tliat thev may be referred to tbeir pbysi 
cions with a definite recommendation as to the fee to be clmrged Such 
a system is in action in tbe Pluladolpbia schools in respect to eve pa 
tientfl and is working ■\ery satisfactorily It was put throngh under 
the auspices of the Philadelphia Connt> Medical Society The reac 
tions we have had from physicians in several of the counties of Penn 
sylvanio lla^e cou^^nced us that such a plan is feasible and would be 
acceptable 

As has just been said, tbe physician must bo equipped to make the 
necessary health examinations and to apply the essential protecfa^e 
procedures We dare not put ourselves in the position of objecting to 
tlie givmg of a service by others which we ourselves are not prepared 
to render 

This point has been taken into consideration in the doiclopment of 
our work in Pennsylvania Realiring that a health eiaraination must 
be tbe basis on which to determine the health and nutritional status 
of the children we are called upon to protect, the Pediatric Advisory 
Committee has prepared a health examination form which is officially 
endorsed by the state medical society It is so formulated as to re 
quire consideration of the entire child "We feel that the making of 
these examinations by many physicians will have a very definite edn 
cational value To supplement this educational feature we have pre^ 
pared an explanatory leaflet wlucli is given to each examining phvsi 
Clan In addition wo are sending pediatricians to the County Sociebes 
that request it to discuss with them the subject of health examinations 

The State Committee of the Academy is at present engaged in for 
mulatmg a plan for definite courses m preventive pediatrics to be put 
into operation in the autumn. 

We hope throngh these various avenues not only to equip the phvsi 
Clan for this service but also to atimulato lua active interest 

There have been two developments in the course of the emergency 
work in Pennsylvania that are especially gratifying One is the eager 
ness with which lay organizations and individuals have accepted medi 
cal leadership, and the other is the extraordinary cooperation we have 
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recen ed from the medical profession Of course we have had individ- 
ual objectoi-s, but up to the present time every county medical so 
ciety, sa%e one or two, that has been approached, and this mcludes 
more than three-fourths of them, has accepted the program and almost 
alwaj s with enthusiasm 

The officers and trustees of the state medical society are so imbued 
with the value of the present organization that they plan to continue 
it in a somewhat modified form aftei the present crisis is over 
While this work has been organized to meet an emergency, the pro- 
cedure that was followed in its formation would have been successful 
even had the emergency not existed, just as has been that of the New 
Jersey plan The officers and tiustees of the Medical Society of the 
State of Pennsylvania weie in piocess of endoi-smg the original pro- 
posal of the State Academj'- Committee when the caU for the emei- 
geney committee came to them 

The emergencv merely made it easier of accomplishment and earlier 
of realization In other words, the emergency created the psycho- 
logical moment foi the development of the work That emergencies 
do plav a v erv definite part in the development of new lines of pro- 
cedure in public health is evidenced by the fact that the first state 
health department ev er created was the result of a serious emergency 
I have desciibed the Pennsylvania procedure m some detail because 
I believe it creates a feasible and practicable plan to offset or cure 
many of the evils that hav e been referred to above, as vv ell as to pi o 
vide a very much needed procedure in health piotection 
The State Academv Committee is not numerically strong enough in 
anj state to make its direct efforts felt m a statewide program On 
the other hand, much can be accompbshed if the state committees 
will serve as initiating groups in interesting the state and county 
medical societies and the various health agencies in a manner similar 
to that which has been followed in New Jersey and Pennsylvania 
Through such procedure we hav e opportunitv to make the Academv 
a potent force in the field of child health throughout the nation From 
the date of its foundation I hav e been deeplv impressed b> the possi- 
bihties of the Academy in the relatively undeveloped field of preven- 
tive pediatrics The measure of success we will attain depends en- 
tirely upon the seriousness and enthusiasm with which the Fellows of 
the Academy enter the service It is in our power to lead the waj 
Let us not falter ! 
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THE ^ATURE OF A DE\'ELOPilE>n'AL HEALTH EXAitl^A'^ON 

I N PREPARING and interweaving accounts of the developmental 
growth of children for the TVhite House Conference it was a com 
parativelv easy task to differentiate deviations from satisfactory prog 
re*8 so gross that thc^ fall under the caption of ill health for it is 
within the training and erpcrience of ever> ph\'Bician to recognize 
frankly pathological states which require the application of restora 
ti've medicine It was however quite another, and indeed a far more 
difficult problem to determine standards of optimum developmental 
groivth One clearlj could not take the maximum as a criterion for 
there are aberrancies of excess os well as of deficiency Progress, 
moreover, must be balanced- Pbvsical groivtU mnv not outstep pbysi 
cal maturation Nor must the phvsical aspect of developmental growth 
fall out of line -with mental expansion Mental expansion must be 
aligned mth emotional stabilitv Expencnce has great influence in 
the transformation of capacity into abilitv Interests plaj their part 
Talent that most unpredictable of all human traits, cuts nght across 
the path of progress and brings its own influence to bear on the de 
velopmg personality In attempting to ontbne healthy developmental 
progress we have then to consider quite other features than those 
which determine medical health 

Medical health is essentially a record of atatus de\ clopmcntal healtli 

18 essentially a record of progress That is whv the serial examination 

18 necessary for the latter determination 

Developmental health presupposes absence of any gross deviations 

from medical health Hence the de\clopmental health examination 

may include but does not necessarily imply a medical health eiamma 

tion In mj report on the assessment of physical status* to the "Wliito 

House Conference it was necessary to bnild such program of develop 

mental health as we then had upon the routine medical examination 

Smee that date, the Developmental Health Inquiry of the Associated 

Foundations in Cleveland has provided the opportunity of outlining 

in more definite terms those assessments which give us inforraafion 

upon developmental progress. In the Cleveland eipenmental study 

these are subdivided into physical orthodontic psychological and so- 

ciological groupings Under the physical heading come measures of 

growth, of maturation, of posture and of nutritional progress. The 

Prom, the Laboratorr of Anatomy Wcaterti Reeorve Unlvortltr and AwcUted 
Poondatlonc. 
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orthodontic group includes assessments of facial groivth, of dental 
calcification and eruption and of the proper development of nose 
and nasopharynx In the psychological group are estimates of mus- 
cidar power and coordination, of personal social reactions, of reason- 
ing and the handling of factual material, of mechanical inteUigence 
and ahihty, of self-reliance and emotional stability The sociological 
determinations are those of socio-economic stability and advantages, 
of family integration and group acceptance 

Although we are stdl in the exploratory phase of the subject and 
many of these measurements are not vet simphfied so that thej can 
be effectually and economically put into practice on a large scale, the 
day is not distant when an adequate dei elopmental health assessment 
wiU be devised of so simpMed a character that it can he applied in 
the course of regular practice And some of the tests at least mav 
even now be utilized with distinct adv antage by the pediatrician 

THE COXDUCT OF A DEVELOP3IEXTAL HEALTH EXAlIEs'ATION 

A Physical Groiatli — The significant measurements of physical 
growth are weight, recumbent length, stature, height of left iliac 
crest from floor, greatest breadth over iliac crests, bitroehantenc di- 
ameter, and length of tibia from articular edge of mner tuberosity to 
tip of tibial malleolus Chest measurements and expansion, it must 
be observed, like vital capacity, fall under the medical eiammation 
The difference between stature and recumbent length giv es a measure 
of posture The height of fiiac crest gives the proportion of leg 
length to stature Bi-iliac and bitroehantenc diameters are really 
measures of maturation Tibial length is the most easily obtained 
measure of growth in a limb bone for companson with stature 

B Physical Maturation — ^For the estimation of physical maturation 
roentgenograms are necessary Between birth and fifteen years these 
should compnse anteropostenor of left hand and wnst, dorsoventral 
and lateral of left foot and ankle , posteroantenor of left knee All 
four can with care be taken on two 8 by 10 mch films Between twelve 
and fifteen jears an anteroposterior roentgenogram of the elbow is 
of assistance but not really necessary Between fifteen and twenty 
vears elbow and foot are not required At that period of adolescence 
the hand and knee roentgenograms should be taken on a smgle film 
and a second film used for shoulder The details of techmque and 
mterpretation are given m my account of roentgenographic appraise- 
ment for the 'Wliite House Conference ® 

C Orthodontic Appraisement — Tins is a somewhat specialized assess- 
ment the details of which have been fully set forth by my colleague, 
Dr B H. Broadbent," and its application to the study of nasal pas- 
sages and adenoid growth will shortly be puhhshed by Dr H. C 
Kosenberger ® 
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D PiychoJogtcal AiiC4sment — Tlio psjchologiGal progress is ascer 
tamed by tests appropriate to the age and type of mental expansion on 
which information is desired For children of eighteen months or 
less tho Gescll tests are of service From two to six years the Mernll 
Palmer tests gl^c a measnre of intelligence expressed m performance 
Jlotor tests arc eraplo\ed to gi\e a measure of muscular coordmation 
The Bmct test of course measures intelligence expressed vocally, 
though it assesses onh pure reasoning and the handling of factual 
material Other tests of useful character arc the man drainng teat, 
tho ^klinnesota mechanical abilities teats and paper form board, tbe 
Ascendancy-Submission test the Woodworth Alathews personality 
rating and the Bernreuter Inventory 

E Sociological Appraisement — The sociologic investigation is still 
less ready for general application thongh the Sims socio-economic 
rating scale gives some measure at least of socio-economic ad\antagcs 

TnE APPLIOATIOh OF ROUTINE DE\'ELOPitENTAL HEALTH 
DETERMINATION TO PEDIATBIO PRACTICE 

Accepting the fact that so far, the sociological and orthodontic 
tests are msufficiently simplified for general use and that psychological 
assessment demands special training and is therefore as yet very re- 
stneted in its applicability to routine practice we still have tho meas 
ures of physical appraisal which can be utilired at once and inter 
preted with fair assurance after a little experience The technique is 
simple, the coat low and the interpretation not too difficult to bo mas 
tered by the bua\ practitioner 

I THE SIONTFIOANCE OP PHTSICAL MLAHUBEMENTS 

The phj'Hical measurements selected above will determine the tempo 
of actnal increment m size They should be compared with the 
White House Conference tables or those prepared by R. M Wood 
bury for children under six years*’ and for older white children by 
Baldwin and Wood* or for colored children by Roj'ster and Hulvev* 
It IS true that the Woodbury standards ore rather low but we find in 
practice so manj children whose status m physical gronth is mediocre 
though their progress between examinations is satisfaotoiy that the 
Woodbury standards are really of great practical advantage for they 
rarely compel the plu-sician to explain to a parent why the child 
progress is not at least average in amount There are, however, far 
more important deductions to he drawn from growth progress than 
the simple satisfaction of parental ambition In a way mcrements of 
weight if paralleled by proportionate mcrements m stature during the 
infancy and preschool phases, are measures also of physical matnra 
tion At least the two phases of developmental growth are very 
cloBclj correlated And the mental development, in the majority of 
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healthy children, keeps pace with the physical giowth It is om ex- 
perience that the child who has, by his third birthday, reached the 
stature and weight of an average fir e-j^ear-old child as designated on 
the Woodbury tables, will also have reached approximately the five- 
year stage in physical maturation and mental piogress It is impor- 
tant to realize that whereas the body takes some eighteen to twenty 
years to reach adult giowth, the brain has practically reached adult 
size by the sixth birthday The changes m cerebrum attained after 
that date seem to be connected with the development of association 
centers and connections which reduce the depth of the fissural pattern ® 
The psychologists tell us that the ty^pe of mental development changes 
fundamentally after the age of six years so that, mstead of being an 
elaboration of capacity, it takes the form of a training in ability * 
Children who grow and mature rapidly before the age of five years 
must not be expected to continue at this tempo during the grade school 
period There is, as it were, a plateau of progress which may be at- 
tamed early or late Those who reach it early dnmnish their rate 
of progress so that by five years there is a greater uniformity of size 
and maturation than at any earlier period excepting perhaps the first 
birthday 

After the stage reached between fi-ve and six years one may expect, 
during the grade school period, another phase of increased growth 
velocity lasting a year or two and expressed in children of good 
physical constitution rather earlier than in those of less satisfactory 
developmental health but showing itself in all children under the age 
of nine years It is followed by diminished activity of growth during 
the period of approximately nine to eleven years After this renewed 
vigoi of growth sets m with the approach of adolescence 

Allergic children begin to change their type of growth progress 
about the age of seven years Their stature increases out of propor- 
tion to their weight and the lean “bean-stalk" type of child begms to 
show itself Kretschmer’s types indeed are obvious during adoles- 
cence but their bodv form is already demonstrable at a much earlier age 
The early adolescent growth m stature, when expressed on the 
Baldwin-Wood or Royster-Hulvey standards, is more ngorous m boys 
than in girls but this is largely a matter of comparison with adult 
stature The girl i caches her full height at an earher age than the 
boy and therefore the increase in pelvic dimensions is more obtrusive 
in the girl at this stage The increase in bitroehanteric diameter is 
partly due to accumulation of panniculus but is also produced by 
giowth of femoral neck and lateral displacement of great tuberosities 
of the femora It occurs rather earlier than the mcrease m bi-iliac 
diameter which, m its turn in girls, precedes and aecompanies the 
estabbshment of the menstrual periods 
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Rdatncly late occurrence of the inennrcbc seems to imply delay 
m tlio cessation of Btaturc incrcnBO and m nmou of the cpiplij-Bcs, 
girls of tins t^po grow taller than those whose menorchc supervenes 
carlj, lorgel} because grovrth is possible in tliera over a longer penod 
of the second decade 

Stature increase m bo3R remains possible through a greater part of 
the second decade and their adult height is much greater on tlie aver 
age tlian that of girls, a sex difference which is distmctlj anthropoid 
m character since it is far more characteristic of higher pnmatCH than 
of lower prinintcs or non primate ranmmals 
In all mterjirctations of stature and weight increase the family hue 
cbaract eristics must be reckoned with but nutrition and medical health 
plnj a significant rfilc ns is well seen m MitcUeirs studies of Porto 
Rican children compared with those of the coutmcntal United States 
In general stature and weight increments beyond the a>erngc arc a 
rough measure of constitutional health but, also generally speaking 
tlioy aro of less significance in this respect than the rocntgcnographic 
appraisement of ph3*sical maturation 

n ROENTOENOaiUUnC APPrUlSTMCNTa 

The roentgenograms suggested earlier m this survey shed a very 
significant light on devolopmcntnl growth and lieslth if carefully 
studied and properly mterpreted They give measures of mineral 
reserves and therefore of eonslUutional fitness, of constitutional vul 
nerabiUty, aud of phj-sical maturation These three features should 
bo considered sepamtoh 

The Estmaiwn of Mineral Rescries — Witliout going into detail on 
the subject of mineral reserves it maj be recalled that Sherman lias 
emphasised the iron nch calcium poor status of the infant ^ This, 
howc\ er, has no necessary relation to blood calcium studies amce 
blood calcium is merely calcium m transit without indication of iti 
source or destination Its sigiuflcanto for bone growth ueuromuacn 
lar progress and kidney function arc, however evident enough The 
chief depots of mobile calcium are the inetaph>ses of the long bones 
of the hmbs and the bones of the hands aud feet Demmeralixation 
from whatever cause, as in the ostcoarthntic penod m pregnancy in 
adolescence or in infancy makes its appearance chiefly m these areas 
In the dimineralisation of rickets, epiphyses or carpal bones already 
ossified may lose their calcium so that thoj appear as ‘ ghost centers” 
in the roentgenogram "We are not concerned m dev clopmeutal health, 
with extreme conditions such as this but with the fluctuations obscrv 
able in the mmeraliiatiou of the skeletal depots Epiphysial ossiflca 
tion in infancy and early childhood is but oue phase of this minerali 
ration study Breast fed babies show a slower progress of epiphysial 
ossification whether or not cod liver oil is adnnmatered, than babies 
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fed upon a non-maternal diet During the period of adjustment to 
non-matei-nal diet the progress in epiphysial ossification is quite slow 
hut a rapid increase in progress is a measure of the completion of ad- 
justment Babies on cow’s milk with cod liver oil show more vigorous 
progress in the epiphj^sial ossification schedule betii een six and twelve 
mojiths than babies upon other formulae Boys tend to a slower prog- 
ress than girls in epiphysial ossification in the latter half of the first 
year but make up for this tardy progress once they have passed the 
first birthday These distinctions stdl require much further investi- 
gation but they are quite evident in a caiefullj controlled study Ac- 
companying them can be seen fluctuations in the minerahzation of 
cancellous texture and of compacta though no adequate measures of 
quantitative deteimination have yet been devised The fluctuations 
are so great that quantitative methods are not necessary for their 
recognition 

Demineralized infants maintain their functional progress as deter- 
mined by tests of the Gesell tiqie on motor responses, motor adapta- 
bdity, and on personal social responses, and even m physical growth 
for some weeks, though, in a while, they fall behind in the motor and 
adaptive responses, and, somewhat later, in personal social responses 
There is a distinct change m behavior they become restless, imtable, 
apprehensive, and querulous Once these behavior changes have ap- 
peared the replenishing of the skeletal depots noil not be accompanied 
at once by a return of serenity in behavior, though the motor responses 
recover very quicklj" and often will promptly improve on the adminis- 
tration of an adequate dose of cod liver oil 

The demineralized infant is not necessarily sick though disturbances 
of an exudative or allergic type readily supervene When that hap- 
pens the child has passed from the fluctuation of developmental health 
to the decompensation and failure of reserves culminatmg in medical 
lU-health 

The vitamin ration, especially of A, B, and G seems to be closely 
associated with mineralization and the maintenance of constitutional 
health in infancy I do not emphasize vitamins C and D, adequate 
doses of which are usually provided 

The role of demineralization as expressed in roentgenograms and 
affecting developmental growth in childhood cannot he touched upon 
in this survey which is designed merely to open the subject 

The Recognition of Constitutional Yulnerahility — The determination 
of damage suffered in constitutional health as the result of an infec- 
tious disease or other disturbance of medical health is often a matter 
of considerable import The parental measure of a child's actual ill- 
ness is frequently detennined by the resultant disturbance of house- 
hold routine But in the absence of eiident sequelae we have no 
adequate measure of the real constitutional setback The lines of in- 
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terrupted gro^\'tll evident on rocntgenogmina, especially between the 
third and fourteenth year, emphasized by Park, of Hopkins, give not 
only on estimate of the severity of tho impact upon developmental 
growth but also of its date This can bo determined easily within a 
mouth of the occurrence if the bodily groivth increments arc known 
from serial developmental health examinations Further, the length 
of time which the transverse line or “scar” remains is an indication 
of seventy, for the longer it takes the bone to remodel its architec 
tnral pattern to eliminate the mark the greater tho constitutional dis 
tnrbance There is some selectne activity m these markings on the 
hones for tho lower tibia seems to bear the brunt of dietetic disorders 
especially those of minor grade, uhereas the lower radius, lower 
femur, and upper tibia are more often scored by tbe effects of the 
exanthemata Much more conld be said on this subject if space per 
mitted even though the full story is bv no means yet understood 
Tho Astcasment of Phyaical Maturation — It has previoush been men 
tionod that below the ago of five years phvsienl measurements give a 
fair indication of tho progress of development or ns the theme is 
better expressed, of progress m maturation During the grade and 
high school penods howe>er, physical measurements express growth 
only, as inorcase in dimensions Tlicj do not, except m pelvic dimen 
sions possess an> relation to bodil> maturation To determine prog 
ress in this aspect of developmental growth roentgenograms are neces- 
sary During the grade school period extension of ossification into 
the cartdaginous epiphyses and, during the high school age epiphysial 
union permit determination of the stage attained in progress toward 
maturity of tho skeleton. Empirically this progress is found to be 
closely related to general bodily maturation The details of roent- 
genographic appraisement haie been outlined in the White House 
Conference reports * Measurement of carpal areaa resorted to by 
many workers is an effort in this direction but unsatisfactory in 
practice, siuce no adequate standards of measurement are possible in 
that portion of the skeleton which is one of tho most susceptible to 
disturbance as a result of ill health or nutritional deficiency Stand 
ards of progress in maturation, other tlian those in the White House 
Conference reports, suffer from lack of precision since they presup 
pose a range of individual vanatiom Individual variation does indeed 
occur when the maturation stage is matched against chronological age 
but obviously no precise detormmatjon con he made upon a scale in 
volving range any more than upon any other scale the graduations 
on which are blurred and indefinite Actual pracbee in rating of 
roentgenograms in terms of the details of penetration or of epiphysial 
union alone can give confidence m this new and exact instrument for 
measunng physical maturation 
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IIEASURES OP SUPERIORITY 

It IS a Simple matter to define a child as tall or heavy for his age, 
a child vrho looks old for his years, or a child with a high I Q But it 
is the discovery that physical maturation can he exactly determmed 
which has rendered possible the intimate correlation of phj sical growth 
and mental expansion A child may be tall and slender and high in 
Bmet rating as most allergic childien over seven years actually are, 
but until the physical matuiation pi ogress has been measured ive have 
no adequate conception of the child's actual status A child may be 
tall or short for his age but the stage reached in his physical matura- 
tion IS the really significant factor in determining the more subtle 
personality traits which interplay with the mental expansion A 
supenoi type of child, that is a cluld who has had the advantages of 
good nurture, adequate socio-economic advantages, and reasonable 
freedom from disturbances of health and of dei elopmental growth, is 
tall for his age , of weight a little beyond the average for his height , 
of physical maturation seveial months or even two years above the 
mediocre mean for his years , and of a psychologic rating easily m ad- 
vance of the average for his age Harmonious superiority implies an 
approximate equality of advancement in all these features Dishar- 
monious superiority or precocity is the result of unequal progress in 
which one feature far outstrips the others 

RETARDED AND PATHOLOGICAL DEVELOPMENTAL GRO^VT^ 

The distinction between retarded and pathological developmental 
growth is evident even when it cannot be defined Many girls and 
stiU more boys are tardy in entering their adolescent phase but, given 
time, they will make good the delay the only permanent objective 
result of which is an increased stature, though there are definite per- 
sonality modifications and traits which may become permanently im- 
pressed upon the individual A pathological interference with adoles- 
cent progress is recognizable in character of subcutaneous tissue, in 
body proportions, m personality traits as weU as in the fact, ascertain- 
able at last, that time alone does not sufBce to elunmate the handicap 
to progress For such children treatment is necessary This should 
be directed towaid the reestablishment of metabolic mtegnty rather 
than specific medication for giowth stimulation A good example is 
given by Dr Pnscilla White's diabetic children These children re- 
tarded, both in physical growth and physical maturation, at once be 
gan to repair both aspects of the deficiency when they were placed on 
regular doses of insulin A similar and more generally recognized 
tvpe IS the hypothyroid child There are, however many children 
subthyroid in diathesis, not retarded enough to merit the definition of 
hypothyroidism Boentgeuographic determination of physical matu- 
ration permits the recognition of many lesser degrees of retardation 
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more tempomrj in diameter and usunllv self rectifying m time, fol 
lowing the exanthemata and other forms of health disturbance In 
fantilism is one of the most intractable of tliese forms Further con 
Bidemtion of this aspect of our problem would bring us back into the 
medical health examination from whidi we souglit to free ourselves 
in elaborating the theme of tho developmental health assessment 

SUMMARY 

1 A medical health examination is an assessment of constitutional 
status n developmental health examination is an assessment of ape 
cific progress in phi'Sical gronth and maturation in mental expansion, 
in emotional fitabilit\ , and in other asiiecta of normal healthy childhood 

2 Tlie conduct of a developmental liealth examination calls for 
certain types of measurement which are discussed in some detail in 
the body of this paper 

3 Some of these determinations may roaddj be incorporated in tbc 
routine pcdiatnc serial examinaliona, especially tbc determinations of 
physical growth and maturation winch properl} interpreted throw a 
very significant light on the progress of growth in childhood 

4 Of these determinations now available the roentgenographic in 
vestigation holds the greatest immediate promise 

5 Greater precision m definition of the supenor type of childhood 
IS easily attainable as well as in the segregation of simple and self 
rectifying types of retardation from the pathological forms which call 
for medical supervision to restore metabolic integrity 

6 Tho developmental health examination opens up a new vnata of 
understandmg m the problems and personality of the healthily grow 
ing child 
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THE ]\IEASUEEI\rENT OP ABERRANT DEVELOPMENTAL 

GROWTH 

I The jMakaqeiieet op Pbeadolescent Disturbance 

Theodore T Zuck, A B , M D 
CliEveeand, Ohio 

THE SUBTHYROID STATE 

A N05LALIES of human stature, proportionate growth and matuntj 
level, more especially gigantism and dwarfism, have always fas- 
cinated the investigator Quite recentlv, iMth the accumulating knowl- 
edge of ductless glandular physiology, disturbed metabolic states have 
been earefuUy studied and numerous theories have been advanced to 
explain the effects of altered metabolism on the progress and end- 
result of growth and development 
Recent experience emphasizes the value of skeletal assessment in 
the diagnosis and treatment of disorders which involve growth m size 
or progress toward the mature condition In our laboratory more than 
two thousand complete human skeletons and more than thirty-sis 
hundred living individuals below the age of twenty-five, studied roent- 
graphically, have been used to elaborate standards of progress in 
maturation Todd^ ^ ® ■* and Stevenson' have reported this work 
These standards have been utilized in the assessments to follow smce 
they have been worked out and tested more fully than other devices 
of similar nature It is possible by this method to estimate the stage 
of ossific development within a six-month range 

In the study and treatment of aberrant growth it is important to 
evaluate the anomalous progress toward maturity m the individual 
Indeed it is in this aspect of developmental growth that the first evi- 
dence of a disturbed metabolism is to be found Engelbach and 
Mcklahon® and Shelton" have recently emphasized the retarding effect 
of hypothyroidism The current tendency, howeier, to speak of matu- 
ration solely in terms of sexual maturity does not adequately inter- 
pret the maturation process Differentiation of features indicates, as 
clearly as growth in stature, a constant structural change just as 
significant m its assessment before adolescence as at that precise 
phase of hfe The W R U standards evaluate these structural 
changes throughout childhood and adolescence and are proving valu- 
able in the understanding of all types of failure in the attainment of 
average developmental progress In the first volume of the White 

From the Laboratorj of Anatomv and Associated Foundations Vestem Resene 
UnI'ersItj 
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House Conference reports on OroA\tU and Development® some of tlio 
conditions -whicli lead to a 8e^e^e lag in mahiration are discussed Dia 
betes, for example as ^voll as liypotlu roidism and other altered 
metabolic conditions handicaps the gro^^mp child in that it retards 
hia progress toward maturity m well as the attainment of hia aver 
age family stature 


INDIBECT DEVEtjOPMI>rrAL OHOWTII mOMOTlOV 

In these special cases we hn%e studied both retardation m groirth 
and retardation in deiclopmont using, for this purpose anthropometric, 
clinical, dc\elopmental, and psychonietne technics and bringing each 


SS 1257-MW 



KEY 

— — JJIDJW. 



-in. 

— 

— sm 


Fla. 1 — Chart of growth and nmturaUon prorrCM of SS l-£7 male, white, from 
the ajro of thirteen ywara ten month* to alxteen year* At© month*. Treatment only 
after third examination at fifteen year* eleven month*. In akeletal ran^e downwardly 
directed line* irisnify retardation upwerdly direct*^ line*. proffre«*lv© matumtion. 


patient into the laboratory at three month intervals for study while 
under active treatment Nearly 200 cases of disturbed development 
have been recorded and more than 35 cases are bemg studied and 
treated at the present time We have observed that when a nutritional 
disorder occurs in a growing diild, there is a disturbance of develop 
mental growth In the majority of children this intermption is tern 
porary and the normal progress is again resumed during the period of 
convalescence In a few children, following such a disturbance there 
IS no resumption of the original tempo of progress, as though the 
meclianisms which control growth and development bad been defi 
nitely mutilated lii these cases a progressive developmental lag be- 
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conies apparent and adult proportions or complete maturitj may never 
be reached A dwarfism or at best a defective maturation results 
In the treatment of these conditions the administration of certain 
endocrine substances appeals to rectify the metabolic functions of the 
oiganism and thus promote developmental growth It is, however, 
essential to govern the dose by a serial study of developmental growth 
progress during the tieatment The following cases illustrate how' 
pi ogress under theiapy is studied and indicate the promotion of 
growth at a rate greater than that shown in normal children undei 
our observation or in cases of aberrant grow'th not under treatment 
SS 1257 shows a lag both in statuie increment and in maturation, 
wath the progress in stature following giowth promotion (Pig 1 


VEARS SS I35I-MW 



pig 2 — Chart of growth and maturation progress of SS 1861 mole, white from 
the age of fourteen years ten months to se%enteen years four months. Treatment 
only after fourth examination at seventeen years one month. In skeletal range down- 
wardly directed lines signify retardation upwardly directed lines progressive matura- 
tion. 


Table I ) During the first two years while the boy was being studied 
but not treated, height, weight, and maturation showed much less 
than the at erage yearly increments, so that on his sixteenth birthday 
the boy was retarded the equivalent of four years eight months in 
height, three years seven months in weight on the Baldwin-Wood 
standards, and two years nine months in maturation on W E U stand- 
ards During the next six months Armour's desiccated thyroid (4 
grains) and Armour’s desiccated anterior pituitary (2 grams) were 
admimstered daily by mouth Assessments then registered a height 
increase equiialent to eleven months on the Baldwin-Wood standards, 
a stationary weight, and a maturation (or developmental) increment 
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equivalent to three months on the W E U standards This case is re- 
corded merely as an example of the encouragement of stature mcrease 
in retarded adolescence 

SS 1351 IS a similar case in which the developmental progress was 
materially modified following treatment (Pig 2, Table II) 

After two years of simple observation, when this hoy was sixteen 
years ten months of age he was stiE retarded the eqmvalent of three 
years six months in height, four years four months in weight on the 
Baldwin-Wood standards, and three years seven months m develop- 
ment on the W E U standards Further, the retardation was progres- 
sive during the two preceding years when no treatment was given In 
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Pig 3 — Chart of groTAth and maturation progress of SS 2895 male white, from the 
age of fifteen jears four months to seventeen jears. Treatment throughout entire 
eight examinations In skeletal range downwardlj directed lines signify retardation 
upwardly directed lines progresslye maturation. 


the six months foUomng the mstitiition of treatment the patient grew 
the equivalent of twehe months in height and nine months in weight 
He also progressed the equivalent of twelve months in development 
During this time he reeen ed 2 grams of desiccated thj’Toid and 2 grains 
of desiccated anterior pituitarj'' for three months, then 4 grains of each 
for three months This is again an illustration of developmental growth 
encouragement in retarded adolescence 
The detailed relationship of endocrine dosage to progress in devel- 
opmental growth IS presented in the folloivmg case (SS 2895), the 
features of winch elearlj indicate that a therapeutic program for the 
promotion of specific effect either of increase in dimensions or of pro- 
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gressive maturation can indeed be worked out This case particularly 
illustrates the adjustment of endocrine dosage for the promotion of 
growth and emphasizes the significance of a serial maturation study 
(Fig 3, Table ni ) 

SS 2895 was first studied m tins laboratory on May 9, 1931 The boy had been a 
feeding problem during the first two jears of his life, after which tune he failed 
to grow normally At the age of four he had measles, at five cliickenpoir and at sir 
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Fig- 4 — A BoentsenoBTom of left hand SS 2896 before treatment aeed fifteen i eare 
four months. S Roentgenogram of left hand SS 2895 after t^ent> months treatment, 
aged seventeen years, 

mumps Other than this las history was uneventfuL His parents axe hoth above 
the average stature and his family history is negative 

In 1926 he had a course of both thyroid and anterior pitmtary substance b) 
mouth and became so nervous that after two months treatment was discontinned 
In 1928 he bad another course of thyroid treatment but this was also discontinued 
because of nervousness and irritabibty 

When first esamined in our laboratory he was a fairly well proportioned boy, 
somewhat lethargic, fifteen years four months thirteen days of age His voice 
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had not changed Tliere nms no axillary, pnblc, or facial hair The ihla and hnir 
were xery dry and the gobcatoneoni tltsaes wore nnuroallv firm Tlio genitalia ircre 
nndcrderclopod twtlcles abont one and one half centimoten in dioinetCT and penis 
fonr centlmctera In length- There rrna nlao an underderolopment of the maxillary 
part of the face with on ngooclnted congtrletlon of the posterior natal paaioget. The 
basal metabolic rate registered minus IB per cent and mlnni 17 per cent on two 
eotimatjons. Other laboratory chemical tests revealed nothing nnusunh 

The physical assessment nt this time (Exam. 1, Table III) gave the boy a height 
age of eight years eight months, vreight ago of cloven years six months on the 
Baldwin IVood standardi, and a skeletal nge of nine jeors eleven montlis on oar 



Plsr S — A Roentgenocnitn of left knee before trentment 88 28IE fifteen years 
foor months. B Koentirenoarom of left Icnee after treatment B8 3816 sevanteen years. 
Note tranirformatlon of caallflower-lOce mlnerallxaUon of i>atella Into normal osslflca 
tlon after twenty montha. 

etandaidi There was a marked osteochondritis of the patella and of the navicular 
bone of the foot. 

At this timo Armonr s thyroid gland tablets wore prescribed 2 groins each day 
and Armour s anterior lobe pituitary tablets, 4 grains a day Two weeks later the 
doso was increased to thyroid 4 grains, and pituitary, 6 grains. This dosage pro 
duced headache sloeplessnets and a mild glycosuria- It was therefore reduced to 
2 grains of thyroid and 0 grains of pituitary n day Two weeks later the glycosuria 
and other dlstnrbonees had disappeared and the 4 grain thyroid, d-graln pituitary 
dosage was resumed- No further disturbances occurred- 

Aitor two months of this regime (Exam- 2, Table III) the boy had lost ten 
ponndi In weight and had not increased in height- The skin was then not so dry 
and the subentoneons tissues had lost thdr unhealthy firmness. 





A SURVEY OF ONE HUNDRED CASES OF CONGENITAL 
SYPHILIS TREATED WITH STOVARSOL (ACETARSONE) 

HaroijT) a Rosenbaum, ]\I D 
CmcAGO, III 

URING the past few years the use of stovai-sol (acetarsone*) in 
the treatment of syphilis, especially congenital syphilis, has been 
detailed by a number of writers ^ « A sim'ey of 100 cases of congeni- 
tal syphilis thus treated seems desirable at this time Our treatment 
was patterned after that of Bratusch-llai ram, ivhich is as follows 
0 005 grams of the drug per kilo body weight is gii en for one week, 
followed by 0 010 grams per kdo daily for one u eek, 0 015 grams per 
kilo daily for one week, and 0 020 giams pei kilo daily for six weeks 
Tlus IS followed by a rest period of one month and the course repeated 
until the serologic tests are entirely negative, and three coui-ses are 
given thereafter A rest period of six months is then given and then 
one more course of treatment 

The serologic tests used by us consist of a Wassermann reaction, 
using acetone insoluble and cholestennized antigens, and a Kahn test 
In our senes there were 46 cases in u hich treatment was begun m the 
first j ear, and 54 cases m which treatment was started in children over 
one year of age This division is made because treatment in the young 
infant results, as a rule, in prompter clinical and serologic improi ement 

TOXIC REACTIONS 

Toxic reactions occurred three times in the older gioup and twice 
in the younger group In this latter group there were 3 patients who 
developed toxic reactions in whom it was doubtful that the symptoms 
were due to stovarsol Thus the percentage for the senes showmg 
toxic reactions was 5 and possibly 8 Most of these reactions were 
very mild, consisting of an erythema and in a few cases a nse of tem- 
perature Diarrhea did not appear as a toxic symptom in our senes 
of eases , when it was present it was due to some other cause In one 
patient a girl of ten and a half years, there was a marked erythema 
when given sulpharsphenamine, but no reaction to stovarsol 

Three patients in the older group showed toxic reactions One was 
a boy, three years five months old, who developed a generalized macu- 
lar rash twelve days after beginning treatment Stovarsol was dis- 

From the Bj-phIHs clinic of the Childrens Memorial Hospital ChlcaRO 111 

•Acetarsone Is the name uaed In New and Non official Remedies of the American 
Medical Association and la the same chemlcalU as stovarsol and splrocld The arus 
stovarsol used In this series was klndlj furnished to us bj Merck & Co 
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contmued for two weeks nnd tiien resumed wit)ioat reaction The sec 
ond patient, a girl fi\c jears muc montUs old, developed an erythema 
on tlic dorsal surfaces of the upper and lower cxtreimties a few days 
after treatment was hcguii. No Iveatweut was gi\ on for a week The 
rash disappeared and treatment with stovarsol w as begun again, this 
time without reaction The third patient, a white girl of seven years, 
had an interstitial keratitis After throe weeks of treatment she de 
iclopod an erythema o\cr tho upper chest and the dorsal surfaces of 
the upper and lower extremities together with fever up to 102 5” F 
Stovarsol was discontinued and begun in ten davs irhen a similar 
cutaneous and febrile reaction occurred Stovarsol was not attempted 
again During this time, howeier, the keratitis made very rapid ira 
pro^craent the nglit ejo almost clearing, and the left cornea remain 
mg onlj slightly hary 

Two patients in tho group treated during the first year showed toxic 
reactions One was a white girl of nine months who on the day after 
the begmnmg of stovarsol treatment developed a temperature of 
104* F There were no assoeiated findings and the temporature re 
turned to normal tlie next doj On the day following tho day of nor 
mal tempemture through a misnndentandmg the mother gave an 
other dose of stovarsol and this time the temperature rose to 103® F 
Gray povvdor was then given for two weeks after which stovarsol was 
again given and this time without reaction The other patient in this 
group was a white boy two months old who wrr given 0 05 gm of 
stovarsol for two days He developed a temperature of 104® F and 
had a convulsion as reported by the neighborhood physician who cared 
for him and subsequently treated tlie syphilitic condition 

In three patients of this younger group it was doubtful that the pa 
tient reacted adiersely to stovarsol The first patient was a congenital 
svphihtic admitted to the hospital mth bronohopneumouia, bilateral 
pnmlent otitis media large spleen and liver and bone syphilis Three 
days after treatment with 0 06 guL of stovarsol daily he died The 
second was a white infant of three months with bronchopneumonia 
viaceral and mucous membrane syphilis who was given 006 gm of 
stovarsol dailv for three days Antiayphilitio medication was discon 
tinned because he seemed very mck He died three days later There 
was no evidence that death was eonneeted with stovarsol The third 
patient in whom stovarsol had a doubtful toxic effect was a girl of six 
weeks with a bloody discharge dnpping from her nose The head 
was held retracted There were sealing and infiltration of the inter 
eyebrow region a mnculopapular rash cylmdrical-shaped chest and 
abdomen with marked retraction of the lower chest with each inspira 
tion , the liver was firm and on a level with the umbtlions The ps 
tient died after 0 06 gnu of stovarsol had been given for two days 
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SEROLOGIC REACTIONS 

Serologic response was very satisfactory For purposes of compari- 
son to the stovarsol treatment, we treated a group of 29 infants, be- 
ginning in the first year and continuing for one year, by the older 
methods of treatment, that is, with injections of mercury, bismuth, 
and the arsenicals, and gray powder by mouth The same was done 
with a group of 48 patients m whom treatment was started after the 
first year of age and continued for one year In the younger age 
group of 46 cases there were 35 treated with stovarsol for one year 
Of this group 3, or 8 per cent, were positive at the end of one year of 
treatment One in this group of 35 had negative serologic tests when 
first seen at seven weeks. Treatment was given to the chdd, however, be- 
cause the mother had syphibs vuth very little prenatal treatment, and 
the child was pale, had snufBes and a palpable spleen This leaves 3 out 
of 34 cases or about 9 per cent still positive In 20 of these cases in 
which treatment was begun m the first year, reversal followed the 
first course of treatment , in 7 it followed the second course, and m 4 
it followed the third course 

In this age group of the 29 cases previously mentioned, treated by 
the older methods of treatment, 18 or 62 per cent were positive after 
one year of treatment These must not be considered Wassermann- 
fast cases, as many of them became negative in the second, third, or 
fourth years of treatment, and the same applies in the older age groups 

In the older age group of our senes of 54 cases treated with stovar- 
sol, 23 were not treated for as long as a year, leaving 31 cases Three 
of the 31 cases, however, had negative serologic tests on the blood 
when treatment was begun, one of these three had a positive spinal 
fluid Of the remaining 28 cases treated for one year, 16, or about 57 
per cent, showed reversal follomng treatment, as compared to 80 per 
cent positive, or about 20 per cent, which showed reversal at the end 
of one year of a group of 48 cases treated by the older methods As 
stated, these must not be considered Wassermann-fast, as many later 
became negative In this older group a few had some little treatment 
before stovarsol was begun 

In this group of 28 older children treated with stovarsol, 5 patients 
became negative following the first course, 5 following the second, and 
6 following the third course By reversal we mean not only an en- 
tirely negative Wassermann test but also a negative Kahn test Fre- 
quently the Kahn test was persistently one- or two-plus when the 
Wassermann n as negative 

The patient nith the positire spinal fluid and the negative Wood tests is of 
sufiicicnt interest to be detailed here B T , at about three and a half years of age, 
developed attnehs of unconsciousness listing fifteen to twenti minutes These were 
tivo to three weeks apart. lie had been treated in a neuropsychiatnc clinic with 
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ealeimn lortato gr x, tXi vhlch »e€mod to froo lilm of these convoUiro attnclu. 
However, he begnn to have sovero friK*!!* of night erring which could not bo explained 
by the parenti. Thor were w prolonged that on several occailons the neighbors 
threatened to call the police He was so irritable, quarrelsome and constantly on the 
go that he could hardlr be managed nt tho near by settlement honso Ho bohared 
In ft similar manner at tbe dispensary After soreml months it wns learned that 
the parents Lad srpUills and were under treatroent. Tlie child was sent to us for 
n consideration of syphilis, ^^c found a bor of font rears and four months with 
a squarish head with marked veins and prominent frontal bosses nnd suggestions 
of rhagndes about the month As stoted the blood Wassermann and Knhn teats 
were negative but the spinal fluid Wnsseminnn was acetone insoluble antigen one- 
plns, cholestCTinlxed antigen two plus. Tlio Ljinge colloidal gold test nnd the Pondy 
test were negative Tho cell count wnt 1C mostly Irmphocytcs 

Trentmont with stomrsol was begun nnd In a month the mother unsolicited re- 
ported that he was sleeping better and that he was mnch more eaillr managed At 
tho dlsponsarr the child wns tractable and qulcL Because we were deullng with 
cerebrospinal syphilis our dosage woa Increased to ono fourth more than our usual 
foil dose After six months of trefitment the spinal fluid was entirely negative nnd 
now after a roar bis general condition and belinvlor ore excellent 

In ono patient m the J ounger group treatment ivns begnn nt nine 
montlis ol age The general impro\ement wns execllent hnt the Wa»- 
semaun seems fast That Wassennann fast cases ocenr also with tho 
older type of treatment and even when treatment is begun >er 7 earl} 
IS shown ui the following case 

A hoy three weeks old had mercury Injections with alternate coorses of snlphar 
iphenamino In full doses and gror powder by mouth for fourteen months. At the 
end of this time he had fonr plos Wassermnnn and Knhn tests. The family wns 
dissatisfied because the serologic tests wore not negative and took the child to a 
ellnlo whore bismuth therapy was given After a year they rehimed because the 
serologic tests were still four plus. 

improtement m the general oonditioii of these patients is the rule 
Their color improves rapidly and inany gam markedlj m weight. For 
example one child of two and ono-holf years gained 7 pounds in eight 
months, another, a girl of seven years three months who weighed 35 
pounds when treatment was begun, gained 7 pounds in four months 
^vlthont cliauge in regime Condylomnta disappeared in from one to 
two weeks Interstitial keratitis responded more rapidly than nsual, 
e g , the first case detailed in the older children with tone s\Tnptom8 
Another was able to read two lines farther down on the chart for test 
ing vision after four weeks of treatment, James* reports 7 cases of 
interstitial keratitis in wlucli very satisfactory improvement was made 
with stovarsol Hydrarthrosis and bone lesions responded very well 
The improvement in one case of cerebrospinal syphilis is recorded 

smiMAur 

One hundred cases of congenital syplnha treated with stovarsol are 
surveyed Serologic and clinical iroprovenient was verj good Toxic 
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reactions to the drug occurred in from 5 to peihaps 8 per cent of the 
cases, and they were usually mild in character Seiologie reversal was 
very much better with stovarsol than with the older methods of treat- 
ment 

CONCLUSION 

Stovarsol by mouth m rational conservative dosage, such as that of 
Bratusch-Marrain, is a valuable dnig in the treatment of congenital 
syphilis 

4753 Broadwat 
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CONGENITAL OSTEOSCLEROSIS 
Geo E Robertson, Brooklw, New "ioRK 

O ONSIDERABLE interest has been aroused m the stud} of bone 
changes in nncniia as a result of the reports of Coole}, AVitvrer and 
Leo ' Vogt and Diamond* and others In tlic condition described by 
these authors, there is a widespread bone change which apparently 
develops secondarily to a peculiar t\T)e of anemia In the condition 
to bo reported m this paper, an anemia is found associated with bone 
changes, but the relationship of cause and effect seems to be altered 
Albers-Sohonberg," whoso name usually identiflcs this disease first 
called attention to the condition m 1904 Since that time, less than 
40 cases have been described under a larieti of different names 
These include marble bones osteosclerosis congenita osteosclerosis 
fragilis genembsata, osteosclerotic anemia osteosclerosis with van 
OU8 typos of Ipuceraia and osteopetrosis Karslmcr* has reviewed the 
bterature to 1926 and gl^c8 abstracts of all cases reported together 
with a description of the clinical course and the roentgenologic find 
mgs Pnne® has, more recently, described the progress of the dis 
ease as revealed by the roentgenogram m a senes of oases which he 
has been able to foUow over a penod of twenty-one months 

The charactenstio findmg in congenital osteosclerosis is the roent 
genologic demonstration of an o%ergrowth of the cortical portion of 
bone at the expense of the medullary cavitv Tlie o^ ergrowth is en 
tirely endostal and no onlargcment of the bone oocnrs except m con 
nection with the ends of the long bones wliere clubbing and deform 
ity IS frequently found. All bones of the skeleton are involved but 
the degree of involvement may vary in different parts "Wlien the 
osteosclerosis is fully developed the roentgenogram reveals a dense, 
homogenous bone shadow in which no normal markinga or evidence 
of normal bone structure can be discerned This appearance is usn 
ally most evident in the bodies of the ^erteb^ae the central portions 
of the pelvis, the base of the skull and the ends of the long bones 
The roentgenogram usually demonstrates strmtions in the flat bones 
parallel to the borders and transverse stnations or bands of lessoned 
density m the sclerosed areas of the long hones In these bands, bone 
trabeculatious can be seen, n fact which is taken to indicate the oc 
currenoe of remissions in the course of the disease 

PTom the Department of Pediatric* The I>mir liland Collece of Medidno and The 
Lonr Ikland CcUese HoipItaL 

Read before the Brookl>Ti I»edIatTlc Society Jan. SB 19JI 
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The secondary manifestations of the disorder are the most impor 
tant These include retarded growth, anemia with enlargement of 
the liver, spleen and Ijunph glands, hydrocephalus, optic atrophj, 
pathologic fractures, imperfect dentition and mandibular suppuration 
The secondaiy manifestations are not constantly present but vary 
with the degree of involvement of the bones The severe forms usu- 
ally occur in childhood, usually show a fairly complete development 
of secondary manifestations and are progiessively fatal 

The disease exhibits a distinet familial tendency in its mcidence 
Multiple cases in a single family have been reported by several an 
thors In four instances the condition has occurred in one of the 
parents as well as in the child-" “ ^ but m most instances the par- 
ents hai e been normal s o m w 

It appears as though the disease has its beginning m fetal life 
Pririe reports a roentgenogiam showmg a fetus in utero which, from 
the density of the -s ertebrae, suggested a case of marble bones He 
reports this child again, at the age of five years, as a definite case of 
marble bone disease Three neciopsies have been recorded in which 
osteosclerosis has been found in mfants dying soon after birth 
The condition is more frequently met with durmg childhood but has 
been recorded as late as fifty-eight years of age 

The cause of the disorder is not kno-wn Heredity, congenital osteo- 
genetic defect, syphilis, chrome infection, endocrine disturbance in- 
vohing any or all of the following glands, hypophysis, parathyroids, 
thyroid and thymus, and avitaminosis, all have been indicted by dif- 
ferent authors as the cause While the occurrence of the condition in 
association with endocrine disorders is frequent, heredity or a con- 
genital defect in osteogenesis seems to be a logical mterpretation of 
the etiology 

The pathogenesis of the condition is not understood It would seem 
as though there must be an alteration in the calcium and phosphorus 
metabolism but, saie for a few determmations, the blood chemical 
values for calcium and phosphorus have been found to be normal 
Determinations of calcium balance haie reiealed an mcreased urinary 
excretion of calcium but no definite evidence of increased retention 
The calcium content of the pathologic bone has been found to fall 
i\ ithin normal limits Kooylov and Runowa'® have slioivn a marked 
decrease in the phosphorus and an increase in the magnesium content 
of the pathologic bone 

As a part of the general retardation of growth, the development 
of centers of ossification is usuallv delayed and ossification of the 
cranial sutures is late The interference with grcwth has been ex- 
plained on the basis of dysfunction of the hypophjsis The osteo- 
sclerotic process in the skull produces marked changes m and about 
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the Bella turcica Frequontlj' the scIIa i8 narrowed and a charactens 
tic finding 18 thickening and clubbing of the posterior clinoid process 
At necropsy the hj^pophyaia la uBiially small 

The type of anemia found in these coses is not specific It is brought 
about in the replacement of bone niarrow bj cortical o% ergroivth and 
docs not differ from anemia produced by the replacement of bone 
marrow by tumor mefnstasea or leucemic inflltrntious This type of 
anemia is usually termed osteosclerotic or niyelophthisio anemia ” 
Tlic charaotcnstics of tins ancuna arc as follows There la a marked 
reduction in both the orj'throci'tc count and the hemoglobin content, 
making the color index slightly under 3 Anisoci*tosis and poikilo- 
oytosis arc present and immature, nucleated red cells arc usunllv found 
Jlyeloeytes and mveloblasts arc present in the blood smear The in 
crease in the mvcloid cells mar bring about a leucocytosis though a 
leucopenia la not unusual As a terminal manifestation, there may 
be a decrease in blood platelets and other charactenstics of aplastic 
anemia The seventy of the anemia is dependent on the amount of 
bone marrow destroyed by cortical overgrowth but is influenced b> 
the regenerative power of the remaining marrow and the degree of 
extramedullary hematopoiesis which may occur 

Enlargement of the Incr, spleen and lymph glands is a common 
finding associated vuth anemia Pathologically these organs show a 
marked myeloid reaction vnth extramedullary hematopoiesis which 
might be considered a reversion to the embryonic typo of blood for 
mation In one necropsy foci of hematopoiesis were found in the 
kidney The degree of metaplasia of tho mj clogenous clemeuts may 
result in the production of a blood picture which resembles that of 
lenocmia 

Bone changes occurring m the skull, while not limited to the base, 
are most marked in this area The most remarkable point in connec 
tion with tho sclerosis of the base of the skull is the narrowing of the 
foramina which is produced. Hydrocephalus has been noted, particu 
larly in the younger patients and has been explained as arising from 
the circulatory disturbances produced by the narrowed foramina A 
more important result of tho changes at the bast of the skull is the 
production of optic atrophy lake hydrocephalus, optic atrophy is 
noted particularly in tho younger cases, but the two phenomena are 
not alwoys found associated Optic atrophy is probably produced by 
pressure on the nerve as it passes tlirough the narrowed optic fora 
men Epistaxis may be a manifestation of pressure on the ophthalmic 
vein. Distortion of the orbital cavitv may cause a slight exophthal 
mos In many cases a nystagmus has been observed and interpreted 
as a result of sclerosis of the bony labynntK 
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The occurrence of pathologic fractures has often made possible the 
diagnosis of mild forms of the disease The increased fragility which 
permits these fiactures to occur behes the implied hardness in the 
descriptive term, “marble bones ” Prune feels that the term, “chalky 
bones,” better describes the condition Karshner prefers the term, 
“osteopetrosis ” Pathologic fractures have been found as early as 
four months of age, though they are more usual in later childhood 
and in adult life A peculiarity of these fractures is that they occur 
at right angles to the shaft of the long bones, a feature attributed by 
some authors to decreased elasticity and, by others, to abnormal fra- 
gility at the points of the transverse bands of lessened density which 
the roentgenogram reveals 

As a part of the general disturbance, dentition is usually delayed 
and the teeth are imperfect Dental caries is very common A marked 
tendency toward the development of suppuration of the lower jaw 
has been noted This process is probably a consequence of insufScient 
blood supply occasioned by pressure on the alveolai artery as it tra- 
verses its bony canal in the mandible 

The course of the disease is essentially chronic The osteoscleiotic 
process, per se, is not incompatible with life The secondary mani- 
festations constitute the serious menace to life The severe forms in 
childhood are invariably fatal, death being due, early, to severe ane- 
mia and asthenia, while, later, suppuration of the lower jaw is usu- 
ally linked with a fatal outcome Goodall's patient died at ten 
weeks with a hemoglobm of 22 per cent, while the earliest death in a 
case in which suppuration of the jaw was present, occurred at five 
months If the disease is not severe enough to produce serious sec- 
ondary manifestations, the process may become arrested and the out- 
look, then, IS fauly good There is no known method of eradicating 
or arresting the osteosclerotic process 

There is no treatment which seems to have any effect on the dis 
ease Treatment ivith a diet in which calcium is restricted seems to 
be of no value The use of ammonium chloride has produced no 
tangible results Zadek calls attention to the fact that irradiation of 
the long bones or spleen is contraindicated Splenectomy, a procedure 
which also would seem to be contraindicated, has been performed 
without benefit Pehn has advised a partial removal of the para- 
thyroid glands The little ive can do is to endeavor to pi event the 
occurrence of fractures by guarding against trauma, to enforce strict 
dental hygiene to avoid dental infections, to supply iron salts and 
blood building preparations to combat the anemia and to avoid those 
substances which promote calcification 

Tlie following patient presents the tjpical picture of congenital 
osteosclerosis 
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CASE REPORT 

K iemoio ItaUan nffod ten mo&thi, wot admUtod to the hoapltal on Dec, fi4 
1931; with the complaint of failure to ffnln. Doth gnmilporeat* oa eUher ilde 
hod died from nnlcnown eawt at odrnneed ago One of tbo father « brother* 
had died at fir© years of ago from a dUcaso which liad been preoent from birth, 
producing deformities of the leg* An necqrato history of thlt illness conld not 
bo obtained The father and mother of the patient were norroat Thoro were no 
other children and there had been no other pregnancies. In 1913, the father had 
reeelred treatment for a chanero. Ilts blood Waisertnann test had been negative, 
ot that tlnte, and on repeated examinations In InterrmlDg icars. 



FlC. 1 . — Fscios St 10 month* of sre. 


The child had been bom at full term by n dlffienlt forceps delivery titer a 
protracted labor The birth weight, was 0% ponnds The neirbom period was 
normal 

The infant bnd been breast fed for one month and was then changed to a 
modified cows milk formnltL From birth nctU three months of ago, the child 
had been given 6 drops of viosterol three times a day From three month* of ago 
nntll the time of admission to the ho^itnl, eho had received S teaspoonfnls ot IChD 
cod UvcT oil daily 

Tho child wn* able to ^t alone at seven month*. The first tooth appeared at 
eight months 

The parent* had always noticed that tho child was rather palo and that the 
paper wo* increasing She had never token her fonnnla web and had gained 
weight very slowly About two month* before admisrioD; tjie Infant had bled, 
a little from tho no« over a period of four days. One week later this was re- 
pented for a dar There had been no Weeding since that time. There had been 
no votnitiog or other gastrointestinal symptoms 
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Physical Examtnatwn The patient was a poorly nourished, poorly dereloped, te 
male infant weighing 15 pounds and 2 ounces The facies were rather peculiar, 
there was a marked pallor with a slight yellowish tinge, the expression was apathetic 
and rather mask like, the forehead "was broad and high and there were prominent 
frontal eminences, the cutaneous veins were dilated, the eyes i\ere wdelv separated 
and prominent but normally shaped, the bridge of the nose was very sbghtl^ de 
pressed, the malar eminences were not prominent, the chin nas small and re 
ceding, the entire face seemed a httle puffy and prematurely aged 

The head measured 45 cm in its largest circumference There uas a peculiar 
stony consistency to the cranial bones There were prominent bosses over the 
parietal bones with a depression along the sagittal suture The anterior fontanelle 



Pig 2 — ^Roentgenogram of the skull showing increased density of all cranial bones 
especially marked at the base. The iwsterlor cllnold process Is clubbed 

was open about 2 cm and nas sbghtly depressed. The bony edges of the fon 
fanelle were firm and slightly everted 

There was a constant, fine, rapid nystagmus Light perception was apparently 
present but no other evidence of vision could be elicited Examination of tho fnndi 
showed a bilateral optic atrophy 

There was one tooth present Tins had ft white, chalky appearance 

The abdomen was full, particularly in the left upper portion Tlic spleen tip 
was palpable at the level of the ibac erest, the organ being very firm in consistency 
and smooth. Tlie bver edge was at tho costal margin The inguinal Ivmph nodes 
were sbghtlv enlarged 

There was no deformity of tho extremities and there was no disproportion of 
these parts to the rest of tlie body 
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Lalioratory Findijtffi 


Bed blood cells 

3,430 000 

DIood platelets 

240,000 

"WTiite blood cells 

7,100 

Bleeding time 

4 minntef 

Hemoglobin 

core 

Clotting time 

6 minute* 

PolTmorphonnclcan 

23% 

Korraoblnatf 

8 per 100 

Lympboeytea 

40% 

Bcticuloeytca 

0% 

ilononncJcur* 

15% 



Lympboblasti 

3% 



Myelocytes 

7% 



ilycloblaats 

3% 





jlr. S — All boncj of the •keleton ihcrw^ tniulcad lncrai»« in deafllty In tb« upiwr 
extremity thU U most martcM at tho ends of the bone*. 

ArJiOCTtosij polkilocyiotli and iKilj-chromatopbUla present 

Fragility te«t — hemolyffi began at QbZ% and wag complete at 0 40% (control 
—0 44 to 0^2%) 

Blood Chemlitry — — &3 4 Sugar — 87 8, Serum Chlorides — 696 Caldom — 
lOJ PhotphOTUi — LO Icterufl Index— 11 Beroprotehi — 5 7 Albumin — 4J Glob- 
ulin — L6, 
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UrmalysiB inclnimg urobilmogeii test was negative 

Blood Wasseiniann tests on the patient and both parents were negative 

The diagnosis was made by roentgenologic examinatioii. The following report 
was made by Dr A. L L Bell 

The skull appears to be of moderate site The suture lines are normally out 
lined All of the bones of the vault and also those of the base are slightly thick 
ened and unusually dense, with a rather marked obliteration of the normal bony 
architecture and bony trabeeulations The sella turcica is faintly demonstrated 
and appears to be moderate in size and normal in onthne There is marked in 
creased calcification noted in the clinoid processes which show obhterated bone 
texture 

"The remainder of the skeleton, including the vertebrae, thorax, upper and 
lower extremities, and pelvis, all show similar changes These changes are also 
noted in the epiphyses In the long bones, especially in the upper extremities, 



Fig 4 — In the bones of the forearm transverse strlatlons can be seen near the eplph- 
jses Tlie bones of the hand show hour glass areas of increased densltj 

the mid portions of the shaft show some normal bone trabeeulations but m the 
epiphyseal portions of the shafts on either side there is marked obbtcration of tho 
normal hone texture and marked calcification This is demonstrated to a lesser 
extent in the bones of the band ” 

"Conclusion ‘Marble Bones ’ ” 

The child remained in the hospital for twenty four days Two small trans 
fusions were given Ammomum chloride was given in doses of 5 grams per day 
An attempt was made to limit the calcium intake but considerable difficulty was 
experienced with the administration of solid foods, making it impossible to eliminate 
milk from the diet Repeated blood studies sliowed immature cells in the normo 
blastic, mveloblastic and Ivmphoblastic senes, with a total white count gradually 
nsing from 7,000 to 15,000 There was a noticeable increase m the size of the 
spleen and the liver became palpable to 2 cm below tho costal margin She was 
discharged from tho hospital with a hemoglobm of 70 per cent 
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Ono month Inter the clilld readmitted to the hospltnl with a hemoglobin 
rending of 65 per cent rod coU count of 3^60 OOfl and Trhlte coil count of 2ij,500 
Thoro had been bttlo ehnngo othenrlse In tbo general condition. 

During the toot follovring thu tho child woe »ccn Infrequently Thoro vm* a 
progroMlTO enlargement of tho liver and eplccn a gradual inerooBC In the nnemln, 
poor weight gnln retarded grovrth and frequent attack* of opistaiia. 

Tho lait examination ms mode at *.3 month*. Abont a week prior to thi*, tho 
child Lad had a aevere oplstaxl* 

Tho head meoffared 40 4 cm in eircumferenee. The anterior fontonelle wni 
cloeed and there was a bony bnlgo In this region. There wai a iUght exophthalmoi. 
Seven teeth were prcaont all prcacntlng a flat chalky white appearance The 
alveolar margin* were tremcndonily thickened to that the arch of the palate wai 
ropreaented by a groove abont cm In width and depth. The abdomen meaBurod 
55 cm. In eircumferenee. Tlio liver edge wn* 3 5 em. below the costal margin. 
The tpleen filled the entire left half of tho obdomen the tip being in tho pelvi* 
and tho bodv of the organ producing a bulge In tho flank. Epiphyaoa were illghtly 
enlarged There were two »maU parpnric «pot* on the right leg 

The hemoglobin was per cent the red coll count 1 880/)00, tho white cell 
count, 40,800, the platelet*, 110 000 Bleeding and clotting time* woro normoL 
The itained nnenr prceonted a mort blxairc pictnro The differential count wna 
polymorphonucloara, 29 per cent myelocyte* 15 per cent mycloblastB 10 per cent 
lymphocytes, 32 per cent lymphoblngts 8 per cent monocyte* 5 per cent, eotino- 
phllea, 1 per cent nucleated rod ccU*, 14 per 100 1\ BC reticulocyte* 15 per 
cent Fragility test — hcmolTiij began at 0 48 per cent and wa* complete at 032 
per cent (control 0 44 per cent to 038 i>cr cent) The blood caJdum wa* OJ) 
mg per 100 cx and the blood phosphorus wa* 23 mg per 100 c.c. The ictem* 
index was 8 

Since this examination the chief feature of the child * course ha* been roj>eated 
attaeki of severe cpistaxlj, occarring at weekly intcrrals bat wltlioot other pur 
purie manifestation*. In spite of the marked ancmln tbo child recently ■urrived 
a SOTOTO upper respiratory Infection, 


COMMENT 

The striking feature in the history of this case is the large amount 
of vitamin D which the child received. The idea that osteosclerosis 
may represent the extreme in the healing of a rachitio process has 
been advanced but is generally discounted since rachitic changes have 
not been demonstrated in these cases The administration of vita 
mm D may accelerate tho progress of the condition In this connec 
tion the blood chemistry is of interest Both determinations of phos 
phoms have given low values tho second determination after thirteen 
months without added vitamin D m the diet givmg a value suggestive 
of active ncketa It is diflScult to reconcile this last detormmation 
with an mcreased rate of calcium deposition Thongh roentgenologic 
evidence is lacking it maj be that the disease process is in a stage of 
remission. 

The entire subject of the relationship between bone changes and 
blood changes is probably much more complex than this presentation 
would seem to indicate The poasibilities that bone changes in this 
condition are secondary to or simultaneous -with bone marrow changes 
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was assumed that those animals which piodueed a milk of low ciiid ten 
Sion in the second month of lactation would continue to do so thiougli- 
out the ma]oi part of the lemaindei of then lactation period Tins 
assumption pioved to be erioneous, foi it was found tliat some of those 
animals, chosen eaily in March as pioducci’s of soft cuid milk had 
changed by April 1 to pioducera of milk of medium haid cuid, neecs 
sitating their being discaided Moreoiei, tliroughout the peiiod from 
April 1 to Oetobei it was neccssarv to leplaee certain animals with othci's 
because of tlie change in the cuid tension of then milk It was planned 
to furnish milk of a cuid tension below 30 giams, but in leality dining 
ceitain short periods the tension inci eased to 30 to 35 grams oi even 
higher on occasion befoie the individual cow lesponsible for the in 
crease could be replaced by another of lower tension 

The cons chosen wcie healthj, iionieactoi's to tubeieulin and abortion 
tests, and weie included in tlie two-time stnng It was planned to 
furnish the mnxed milk of not less than thiee animals In all, nine 
animals weie used — 6 IIolstein-Fiiesian and 3 Avi'shiies To insure 
a milk of good qualiti both fioni the standpoint of bacteiial content and 
of flavoi, not only weie the utmost piceaiitions taken fiom the sanitaiw 
standpoint but also feed uas uithheld fiom the animals during the fiie 
lioui period picvious to milking That the count for the total peiiod 
shoved a maximum of 11,000 pei cc, a minimum of 1,000, and an 
aieiage of 5,100, and that the milk vas of excellent flavoi at all times, 
bespeaks the caie of handling and producing 

The milking wns done in nnd afternoon , the supply wng iramcdiatelv cooled, 
bottled packed in iced containers, and sliippcd immediatcl) to its destination in 
'^an Fmnoisco One man irns responsible for tins plnso of tlie study tbrougliout 
the period Samples nirc analvred clicmiealh dnil), were stored for flnior dailj, 
and were examined for baetirial count at least wceklr 

Table I summarires bi months the results of the daily chemical analjecs Fat 
percentages were obtained bv the Babcock method, nnd total solids graninctncalh 
usmg the Mojonnier machine, tho sobds not fat being determined by difference 
Casein and total protein iverc determined using the formaldehyde titration method 
It was felt that this method was snfficientlj accurate for tho routine daily analyses, 
especially where comparative values were desired In the determination of ash the 
standard procedure was employed 

Tho sole purpose of determining the coagulabilitv by rcnnin and the Pji value of 
tho milk was to indicate that it was normal milk Physiological disturbances in 
the cow have been found to be rellectcd in these values ns definitely ns such indues 
as changes in body tenijieraturc, for instance The rennm coagulation valnes were dc 
termined using a 2 per cent concentration of rennm and temperature of 39 5° 0 Tlio 
P„ values were detenmned olectrometricallj using the Tvpe K Leeds and Northrop 
Potentiometer and Bailey tvpe hvdrogen electrode The rcnnin coagulation nnd Pji 
valnes clearly mditato that the milks used throughout the study were normal for 
cow’s milk 

Tlie curd tension values were determined using a modification of the method 
described by Hill s Tho curd knives were ciactlv 2 inches in diameter, a Cliatillon's 
unproved spring balance was used to measure tho tension, but instead of using the 
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maj-oimmse 3ar, special jars 2%o mcbes in diameter having flat bottom and straight 
sides ivere procured Cut off ram gauges were found verr satisfactorr For the 
coagulant, rennet extract was found not only to yield results very similar in value 
to the pepsin talcinin chloride mixture described by Hill, but also gave less trouble 
m securing dnpbcate readings and less ‘ piling” with certain milks Fresh rennet 
was kindly furnished monthly by Chr Hansen's Laboraton, Inc. 'When kept cold 
these samples were found to decrease only ven slightly m strength during the 
mopth One e.c of rennet extract was quickli added and stirred into 100 c,c 
of milk Clotting in the case of nnhcated milk is almost instantaneous Since 
37 5° C IS not only closer to the optunnm tcmperitnre for rennm coagulation, but 
also more nearly approximates body temperature than 35° C, it seemed desirable 
to employ the former temperature durmg the rennm action This was followed 
dnrmg the month of April However, because the curd test at the higher tempera 
tore 13 a few grams higher than at the Joirer, m order that these tests should be com 
parable with those already reported, it was decided to employ tlie lower temperature 
throughout the remainder of the study 
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In molting tlio tcwti reportod In Toblo II, in which tho offocts of dilution, od 
dltion of Bjmp and hooting wore studied It woi netessary to odd calcium chloride 
to obtain rapid clotting ctpoclallr in tho heated ifunplca Hcnec, the unmodified 
Hill tost, excepting tho jnrs wus employed thronghout that series of observations. 

In malting tho readings tho balance \ni8 mounted in n ^o^tical iK)iition over a 
morablo platform Tlic jar nith Its contents was placed on tbo platform, the bal 
nnco was attached to the knife and tho platform was slowly and carefully lowered 
until the knife was drawn through the cord. 

That tlicrc were eonaidemblc fluctuations m tho corapositiou of the 
milk from time to time is indicated l)> the wide diflcrcuecs in maxima 
and minima (Table I) As stated before precautions were taken to 
guard against this occuiTcnee cspeeinJly m connection with the selection 
of animals their care feed, and tho handling of the milk. Frequent 
testa of the milk from the individual coirs, howcicr showed definite 
vanations, makmg it ncccssar> to replace certain animals with others 
or 111 making up tho supph of mixed milk to use onlj a minimum 
([uantitj of the milk of tliat animal Molding milk of highest curd ten 
Sion Tho maximum values therefore, appeared as seldom as possible 
throughout tho penod, usuallj not o\cr two or three tunes in nnj ono 
month Changes in climatic conditions unquestionably plajed an im 
I>orlant r61c in inducing innation m the percentage composition of the 
milk 

"While os yet no wcU-defiued quantitative rclatiouship can be estab- 
lished between tho curd tension and tho percentage composition of the 
milk, yet the fluctuation in the latter (Tnhlo I) is usually roflcctod in 
the fluctuation of curd tension The term “soft curd' is os yet not 
uniformly defined, but it is felt that the milk used throughout tins study 
ivith the exception of those few samples already referred to is repro 
scntativc of soft curd ’ milk. 

Little comment needs to bo made in connection with the fnt content 
of tho milks, but inspection of Table I reveals that tbo average per 
centages of solids not fat arc considerably below what are considered 
normal for the breed for the corresponding fnt content This is qmte 
apparent when one compares the avemgo values for eacli month with the 
analyses reported by Ivahlenberg oud Voris on the milk from 12 Hoi 
stem Pnesian cows over the entire lactation penod. It mnv also be 
observed that the concentration of protein in this low-curd tension milk 
is low when compared vnth tliat of tlic mixed held milk of similar fat 
content 

From the nutntionnl point of view it is to bo expected tliat milk 
whose major constituents (or any of whose major constituents) are 
lower m concentration than in mixed herd milk would be lower in 
energy value That this is true is apparent when ono compares the 
calculated energy values of the monthly average with those of herd milk 
of similar fat content It will be seen that the milk of low curd tension 
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ou tlie average was fiom 5 to 6 per cent lower in eneigv value than 
the herd milk This nas significant in compounding foimulas foi infant 
feeding as will be seen latci (Clinical Study) 

While tliere ivas considerable laiiation m tlie peieentagc of ash in 
the milk, yet the avciage values appio\imate closely those accepted as 
normal for the breed Piom the nutritional aspect, little or no signif- 
icance would be attached to this vaiiatioii since it is knomi that cow’s 
milk is abundantly iieh in mineral constituents, and that the elements, 
calcium and phosphorus, aie almost univei'salli present in a constant 
latio It IS recognized, howevei, that tlie mmeial constituents do plav 
an important lole in connection ivith the buffei capacity of milk, espc 
cialh as legaids acidifictition ® Eleetremetiic titrations veic made on 
icpresentative samples of this low tension milk, and buffer cuiwes ucie 
diami Buffer index values var}' according to the Ph at uhieh tliey aic 
detennincd, but it was considered that the buffer capacity from the 
ongmal Ph of the nulk to a Ph neaiing that of an infant’s stomach at 
the height of digestion might be of some value clinically Gonce and 
Templeton' liaec indicated that the latter \alue approximates Ph 3 75 
Our buffer cui\es indicate that the buffer capacity of cow’s milk is 
greatest between a Ph of 5 2 and 5 7 which is in agieement mth that 
recently leportcd by Holm, Webb and Dcyshei ® Foi tlie sake of com- 
parison mth the results of the latiei woikera, the aveiage buffer capacitj 
from the original Ph of the milk to Ph 4 7 uas calculated The value 
of 0 0191 foi the low tension milk, 0 0211 foi the milk of two nomal 
Holstem-Fiiesian cows, and 0 0196 foi milk admittcdh low in buffci 
capacitv, the lattei tvo values being reported bv Holm, Webb and 
Devsher, indicate that this low tension milk is considciabh liclow the 
normal milk of the breed in buffer capacitv A furthei compaiison, 
shows that, whereas it required 52 cc of tenth nomal hjdiochloiie acid 
per liter to i educe the Pn of the nomal Holstein milk from the oiiginal 
Ph to Ph 4 7, onli 46 cc Mere requiicd to effect a similar change in 
the low tension milk Similar differences would be expected if the 
acidification Mere continued to Ph 3 75 

Table II illustrates Mhat is to be expected mIicu %aiious feeding 
fomulas, MTth and mthout heat treatment, are subjected to the curd 
test The heating Mas done oiei a rapid clectiie heatei, and cxccssnc 
loss of moisture was preieiited bv the use of an an condensei Kara 
itself appears to haic little oi no effect on the cuid tension of laM milk, 
while dilution, as is to be expected, exerts a pronounced loM'cring, 
especiallj at the dilutions gi eater than 10 pel cent The effect of heat 
on the pioteins of milk is inflected ier\ distiiicth in the maikcd loMer- 
iiiK of the curd tension bj the boiling foi 3 minutes and 10 minutes, 
the lonpei period of heating having little or no adiaiitagc oier the 
shorter The effect of boiling is mcicascd Mith increased conceiifrafions 
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of Kjiro, due m nil probobililj to tlie incrcoBod boiling point of tbc 
mixture In the cose of the reconstituted evoporoted milk neither dilu 
tion nor henting o\crts an appreciable effect on the curd teuBioii 

CONCI USIONS 

1 AUliough different cons arc kiioum to secrete milk of Torying curd 
tension, it has not been our experionct that on indi\idunl cowimoriabh 
continues to secrete milk of a uniform curd tension througliout the 
major portion of her lactation period, 

2. The pro\ ailing opinion that normal milk of low curd tension is low 
in solids not fat, iiotabK m proteins, has been continued 

3 Normal milk of low curd tension is low in energj a nlue 

4 The buffer cnpaelt^ of normal milk of low curd tension is less than 
that of milk of average composition 

5 Bnik of low curd tension moj be cnlii*el> normal with regard to 
ph% sicochcmical properties such ns rate of rcniim coagulation, and Pu 
as well as m bacterial flora, 

G The heat treatment accorded the \anou8 formulas in connection 
with infant feeding is effeetue lu producing a mixture of ver> low cord 
tension, at least ns far ns average market milk is concerned. Prolonged 
boiling appears to ha\c little or no nd\nntagt o\er the aliortcr penod- 
Tho healing of mixtures in which c\npomtcd milk rc])loccs the raw milk 
IS not effective in lowering the olrcnd\ %er5 low curd tension of the 
mixture, 

P\RT n CLIKICAL APrUOATION 

The feeding of infants on the soft curd milk was earned out in the 
nursorj for ucwlj bom at the Uni\ersity of California Hospital and 
at the Babies Aid toundlmgs Home Both institutions arc located m 
San Francisco While the period of observation in the nurserj wus 
relativclj short man} of tlicsc babies are discJmrged as foundlings to 
the Babies Aid where they may remain for somo time awaiting adoption. 
One of us (iLM.) being in cliorgc of the latter institution observations 
m both institutions could he made by the same phj sician over a group 
of infants for a penod of six weeks to six months Infants not bom in 
the XJnivcrsiU Hospital but admitted to the Babies Aid were also given 
this special feeding Tlie age on odmifwion of this latter group mned from 
six days to two months These infants wore under obseiw'ation for two to 
eight weeks Under the physician s guidance the same nurses aided m 
TTiRlnripr certain observations as they weighed fed, and cared for these ha 
hies It was felt that this arrangement made for much more reliable and 
uniform conditions than would obtain m the average chnie or out 
patient department It was also obvious that m contrast with the group 
reported by Elias our age group was limited to that important penod 
m infant feeding under eight months. Included in the study were 
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babies whose imtial feeding had not been undei oui diieetiou, ^\hosc 
inlieiitancc was not the best and whose enviionment Jiad been poor 
The \auation in bath weiglit and lowered lesistance to infection must 
be consideied m reference to conclusions Compaiison, however, is 
made with much the same type of baby fed on evaporated and certi- 
fied milk fomulas 

We obseiwed 60 babies on soft curd mdk, but as brought out pievi- 
ously, tlie lengtli of observation vaned considerably To make our 
results of air^ ralue ne secured the help of a tramed statistician At 
her suggestron it was deerded not to include tlie findings during the first 
week m the elcien eases wliicli were put on soft curd at birth The 
small number of ealones consumed tlie first few days, and the initial 
loss of y eight, weie elements which ivould affect our conclusions The 
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observations duiiiig the first veck of life on babies started on soft curd 
milk before the eighth dai hare thercfoi-e been discarded in order that 
these cases nught be included in tlus statistical study For this same 
reason the cases followed longer tlian 56 dais were also omitted as the 
number was so small that the statistical data yould bo i-cndeied un- 
rebable These statistical studies haie consequently been limited to a 
consideration of 44 eases observed oier a seienneek period. In our 
histograms for comparison these regulations were also taken into con- 
sideration 

The aiorage age of the start for infants fed on soft curd milk vas 
17 7 dais inth in aicrage ii eight of 7 pounds, fiy, ounces That of 
infants fed on eiapoiated milk was 19 9 dais vith an aieiage ncighl 
of 7 pounds, 9 ounces Thci'efore, on the iihole, these children had 
recovered their birth weight (Pig 1 ) 





uotims AND niOnARDSON SOFT CURD MIT K 


457 


DISCUSSION 

Tlio graph m Pig 1 shows a slightly greater constant gain, for infants 
fed on soft curd milk than for those fed on o\aporatcd milk. A1 
though our data on undiluted boiled certified milk covers the period 
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including initial weight loss, which is not included m either of the other 
groups and is hardly comparable, the gam in weight for the babies 
thus fed was much greater than for those fed on either soft cord or 
evaporated milk. The apparent difference in the gain of weight, of in 
fantfl fed on soft curd milk over those fed on evaporated milk, has 
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been tested statistically by the standard deviation of the difference of 
means It was found that this diifercnce is insignificant, because the 
expected diffeieuee is greatei than the obsei-ved difference * 

The histogi'ams (Fig 2) of the distribution of the total gam of 
weight on the different foimulas aio offeied foi corapaiisou, although 
as was mentioned picnously, our senes on the undiluted boiled certified 
milk foimula is not altogcthei comparable, as it includes the initial loss 
of weight after birth (Pig 2, Giaph 1 ) 

From these histograms of neekly gain distribution the following are 
to be obseiwcd 

1 A ven good distnbution of neekh gam in weight by infants fed 
on both soft curd and ei a pointed milk 

2 A sbghth gifatei constant gam foi infants fed on soft cuid than 
for those fed on evapoiated milk 

3 The range of vanation for eiaporated milk babies is apparently 
less than it is ioi infants fed on soft curd milk 


4 With the exception of one case fed on soft curd milk theie were 
no losses after the fouith neck foi eithei t3'pe of feeding 

5 An Intel estiiig obsenation is that eight cases oi 18 pei cent out of 
44 infants fed on soft cuid milk showed a loss of n eight duiing some 
one of the six weeks, and that 14 babies oi 33 jiei cent out of 42 
evaporated milk fed infants shoved a similai loss 

From a clinical point of iicv the infants on soft cuid milk gained as 
well as a similar gioup on eiaporated milk, but not as well as those 
on undiluted eeitified milk The gain ivas usuall}’ gradual, and con- 
sistent It vas exceptional if a loss was incurred aftei the child vas 
well started Howeiei, from our cbnical expenence in infant feeding 
the group as a whole impressed us as being consistentlv hard to start 
aitificiaUy, vhen one took into consideration v eight, comfort, and satis 
faction The babies vere always hungry until they received from 42 to 
95 ealoiies per pound of v eight or an aveiage of 58 caloncs It was 
the exception for a patient to be satisfied before receiving from 2 to 3 
ounces of milk pei pound of bodj v eight To make up the caloric 
intake necessitated adding from S to 11 pei cent of carbohydrates This 
inci eased requirement was also noted bv Elias It mai also be ex- 
plained bj the lovei energ^ value as reported in Part 1 An added 
reason for this highei feeding might also relate to the more frequent 
and copious stools The aieiagc numbei of stools vas fiom 4 to 6 a 
daj'", alwajs soft and xoluniinous Thej had tlie ehaiaetcnstics of a 
mothei ’s milk stool, like scrambled eggs nith soft fat curds These, 
hovever, became smoother in consist enej' as the babv became accustomed 


•The real difference Is 33 8 minus 30 8 iililch equals 3 and the <jf the 

diffc?cncr“f these Is 5 54 Therefore, the difference In ‘he around 

Uie mean os ereat as this could be expected within th^wlm of 
anj series of cases under similar conditions one might expect to And as great a ^ana 
tion as was found In these cases 
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to the formuln Contrnrv to the results of former observers the ma 
jontj of our babies or T9 1 per cent, passed large protein curds in the 
stool at \anou3 times although their discomfort seemed in no wn> 
related to the passing of these curds. Regardless of the increased num 
ber of stools and the amount of carbolndmtca in the formula, cxeoriation 
of the buttocks ^vas not observed 

In tlic beginning wo felt that these babies had more gas than the 
certified milk infants this being Uic reason for their discomfort As our 
oxpencnce merensod and the infants were gj\cn more to cat, this dis 
comfort diminished and gas became a negligible factor It has been 
claimed that because the curd of low tension milk is soft and flocculcnt 
it 18 possible to give this milk undiluted and unboiled to the youngest 
bab\, even to a weak premature babv This may be a fact, but it is 
surprising how long the average baby took to accommodate himself to 
this milk, three ^\ecks often passing licfore he was satisfied We hn\c 
fed about equal numbers on diluted and undiluted formulas, 22 of the 
former and 18 of the latter and find no appreciable difference This 
18 somewhat aurpnsuig if curd tension is so large a factor m the 
digestibilitv since dilution redacts still further the curd tension of milk 
(see Table 11) Four of tho babies who failed to gam and were un 
happ\ on undiluted nulk became comfortable and immediately gained 
when the same formulo was diluted Our intention was to use only tin 
boiled milk but on losing two babies after a 24-liour illness, sixteen 
eases wore put on boiled diluted milk The babies taking this formula 
were happv and satisfied and gained ns well as the babies of tho other 
two groups. It might be of importance to note that tho stools in this 
group numbered only one to three o day and wore much firmer and 
smoother 

The impression regarding tissue turgor was that babies who did well 
on soft curd milk invannblj had hnid and firm tissues. This might 
be due to the relative amount of lactolbnimn which is theoretically of 
greater nutritional value (Sec Table I ) 

SUMMARY 

A group of 60 infants ranging from birth to sue months of age were 
fed on soft curd milk foi a period of tune ranging from 2 to 8 weeks 
For statistical stnd^ the results of 44 infants thus fed and observed over a 
BO^ en w eek period were compared with results in Biniilar groups fed undi 
luted boiled certified milk and diluted e\'aporated milk formulas Ilisto 
grams are presented for graphic compansou When fed to the point of sat 
lafflction, infants require more soft curd milk than ordinary cow's milk, 
due probably to the lower energy value of the former 

Cbmcol impressions suggest that while not superior to other accepted 
formulas soft curd milk is difficult to start, but when well started is 
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■serj satisfactorj and results m excellent tissue turgor The stools of 
infants on soft curd milk arc more fiequent than those of boiled, diluted 
cow’s milk and mai often contain laigc casein curds 


COKCLUSIONS 

Considering (1) the ^allablllt^ m the pioduction of soft cuid milk 
and the incieased obsenation necessam in its pioduction, (2) the lack 
of supcnor results when used in corapaiison Muth other accepted infant 
formulas, soft curd milk does not warrant special production and 
certification for use in infant feeding 
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|N 1905, Comb} of Pnns reported o ease of cntcphahtis foUo'ning ^ac 
cination In 1^12 nnothor ease was reported in the London IIos- 
pitol Mndcr rcMCM cd a case observctl m Gerraany in 1912 Luokscli 
of Pmg\ie in 1924 called attention to cnRos of supposed epidemic en 
cephalitis folloivmg antmmaUpox saccmation In 1924 Bastiaanso of 
Holland obscr\cd Ins first caftc li\o Binular eases were observed else 
where in Holland in the same mouth In hcbmnr} 1929, ^\l^8mn of 
Denmark rcporteil 11 cases of severo cerebral disturbances following 
^accmatlon In the same month Lciaditi of the Pasteur Insbtute 
Pans reMcwcd o\cr one livmdred oases occurring up to tlint time in 
Europe. The most severe outbreaks have ansen m Holland and 
England 

From the report of the Smallpox and Vaccination Commission of the 
International Office of Public Iljgicne* the following more recent data 
concerning the distnbuUon of posUaccmal encephalitis were obtained 
During 1923 1927, 139 cases of disease of the central nervous system 
following vaccination were described in Holland, of which 41 patients 
died ^lanv new cases have been reported since then Tlic ratio for 
the years 1923 3927 was one ease to five thousand vaccinations with a 
fatality of one in three For the first six months m 1928 the proper 
tion was one ease for each twenty eight hundred vaccinations For a 
penod of five weeks a vaccine from a country in winch no case of 
postvaccinal encephalitis had been reported was used A ease oc 
curred, howe^e^, with this lymph m spite of the small number of %ac 
cinations The available data for England totaled about 130 cases 
The ratio was one for fort} eight thousand vaccinations 

The report of a Commission in Germany covers a total of 102 cases 
During the four year period under consideration for each million per 
sons vaccinated the first time there were nineteen disorders of the 
nervous system following the v nccmations with seven deaths For 
each miUion persons revaccinated there was only one disorder of the 
nervous system with a fatal issue 

Sixty five cases were reported m Austria Twenty of these oc 
curred in Vienna alone among 39 000 vaccinations Twent} rune cases 
occurred m Norway 13 cases m Sweden, several eases in Crecho- 
Slovakia a few cases in France and Switzerland , two cases in Sonet 
Russia one case in Portugal, and one case in Jugoslavia No cases 
occurred in Belgium Spain, Greece, Italv, Poland, and Rumania One 
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case has been repoiied from Canada, and one from South Amenca 
since the report of the SninllpoN and Vaccination Commission of the 
International Ofiice of Public Hj giene 
The ivaie of this serious complication of vaccination began to recede 
gradually during the yeai 1929 References in the litciatnre to new 
cases during the rears 1930-1932 aie scanty 
According to the delegate fiom the United States, as reported at 
Session of Slav, 1930, of the Permanent Committee of The Interna- 
tional OfSee of Public Hygiene,’ the total number of cases m the 
United States nas about 20 Annstrong- states that 71 cases were 
recorded in the United States during the past ten years Gordon and 
Rhea^ recorded a case of postiaccmal encephalomyelitis in July 1932 
Roehm‘ leported a case in Deccmbei, 1932, ivlncli he had obsen'ed in 
September, 1930 hli oivn case, irhicb ocemied m February, 1930, is 
reported foi the fii-st time in tlus article This would make a total 
number of 74 reported cases for the United States 
It IS now thought that senous nenous complications of antismall- 
po\ laccination hare occurred in the past withont having been recog- 
nized as such In Qermanj" an attempt has been made to reconstruct 
a great many such cases from the clinical and mortabty records of 
vaccination eases Some oases of postvaccinal encephalitis m the past 
are non bolici ed to have been mistaken for tetanus 

ETIOLOOT 

Since aiitismallpox vaccination constitutes the keystone m the arch 
of pres entii e medicine, one w ould cvpeet a great deal of research and 
speculation on the cause of such a seiious nervous complication as 
postiaccmal encephalitis and myelitis 

The eailv cases in Holland and m other continental countries oc- 
curred at a time when epidemic encephalitis was prevalent It was 
thought that localization of the iiius in the cerebral tissue inhibits 
tbe defensne power of tbe lattei Tins inhibition may unleash an 
encephalitis of the epidemic tiTie m coiners or persons who already 
haie a latent phase of the disease It is a well-knoun fact that laccine 
iirus has a peculiar affinity for none tissue Vaccine urns iias dem- 
onstrated m the brain tissue m patients with encephalitis and also in 
patients iilio did not deielop encephalitis 
Research bi manv iniestigatoiTi pioicd that the inccine iiriis itself 
IS not the cause of encephalitis A ncuroi accinc, consisting of an 
emulsion of smallpox imis cultured m iivo in rabbits' brains, mbs 
1 >ed cxtensiielv on thousands of children in Spain without a single 
case of postiaccmal encephalitis In Holland, one hundred and ten 
different kinds of h-mphs were used and cases of encephalitis occurred 
after fortv one of these 

The ( ommittet appointed hi the Minister of Health and the Medi- 
cal Research Council m England, under the chairmanship of Sir Hum- 
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plircy Rollcston, to report on the preparation and standarditation of 
Ijmph, methods of dimmiahmg or removing the nsk of vaccination, 
and the best method of protection docs not incnniinnte anj particn 
lar IjTuph However, it is held that the vaccination virus, whatever 
its past hiatorv, and in v\hatever medium incorporated, initiates the 
nervous disturbance A local individual predisposition to nervous 
disorders — in the widest siiiso of that terra — is responsible for the 
unpleasant sequel to vaoeination Tins is as far as the British re 
port goes 

An observation published later than the British report would seem 
to Hlrcngtheu the theory that a local indmdual predisposition is re 
sponsible for postvnccmnl encephalitis Ueisch® observed 2 fatal cases 
of postvaccinal cncepbalitis showing the chnmetcnstio histologic pic 
turc During life these patients had mjoclonia affecting most of the 
voluntarv muscles A careful nivcatigation of about 300 children in 
the same neighborhood revealed the presence of rayocloma in many 
and m both the vTiccinatcd and imvaccmated children to an equal extent 

Nettcr who has thoroughly studied this question discussed this arnb- 
jeot before the Academy of Medicine in Pans * He disregards the 
conception of some authors that a contaminated vaccine might be the 
cause of tho cncepholitis and likewise, the views of others, who as 
sume that a virus existed previously m the brain of tho subjects and 
was enhanced in virulence Uj the vaccine He contends that it is a 
question of an attack on the brain by the vaccinal v^rus which can 
occur only in subjeots with a norvons system that is particularly sus 
ceptible, and with a very active vaccine 

In 1927, when postvaccinal encephalitis occurred m alarming fre 
quenoy in Holland the law wluch decreed compulsory vaccination was 
temporarily revoked and a committee was appointed to study the 
cause of this complication and the ways to combat it The Committee 
pubbshed a report in 1932 which contains a thorough aurvey of en 
oephahtis postv'accmalia ' Several hypotheses have been investigated 
but no solution to the problem has been found Encephalitis occurred 
with all kinds of lymph Animal experiments to produce postvaccinal 
encephalitis failed 

In the discussion of the etiology two hypotheses ore especially 
stressed First that the condition is due to the activation of a latent 
vims Second that the vaccine virus itself causes the disease Neither 
can be regarded as proved ‘With this it seems, our present knowl 
edge concerning the causation of postvaccinal encephahtis rests 

Lcmer of Vienna advanced the theory that encephalitis following 
vaccination was due to cerebral metaBtases Wcichsel* cites a case in 
a child aged eighteen months who developed a generalized vaccinia 
and encephalitis nmeteen days following vaccination This case is 
offered as a confirmation of Leiner s theory 
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CLIMCAIi UAMFESTATION8 

According lo Plcxner,® llie two nuracdmtclj arresting features of 
postToccinal cncepliahtm are its li\’pcrncute course and its higli fatal 
it} Prodromes including headache, Tomiting, and pyrexia, plus pa 
ml} 818 , are regarded the hiif.lish na the cardinal symptoms of post 
^accmal encephalitis. 

According to Armstrong^ ngidilA of the neck has been quite con 
stant m Amencan cases The lotal Ancciiml reaction has no peculiar 
character m the children ^\ho de^elop encephalitis 
Until recentl} it was belie\ed that the occurrence of encephalitis 
after Anccmation which loealh bad no result i e , a vaccination ^nth 
out a successful local take ’ could be excluded However, tlie dis 
case was described’'’ in n child aged thirteen years, which began five 
days after a rc^aocnlntlon and winch was chamctcritcd by respira 
tor} and nervous s\mptoms without am local reaction from the vac 
oinatiou After four days, the child died Examination of the nen oua 
system demonstrated lesions greath resembling those found by others 
in cases of encephalitis postvnccinnlis 
Reco\ery, when it takes place tends to be complete The outcome 
IS independent of the stormy course and alarming character of the 
disease at the outset Sequelae are >cr} rare and nro in striking 
contrast with the end results in coses of epidemic encephalitis of all 
grades of ae^crlt} 

The clinical picture is not uniform It mav be that of tetanus, tuber 
culous meningitis, policncephahtis or an obscure form of general in 
toiication not typical enough even to suggest encephalitis 

The recorded obaer\ation8 on 13 cases of poRt^acclnal encephalitis 
are presented in tabular form 


PATnOLOOT 

The pathologic flndmgH in the brain and cord estabZiah postvaccinal 
encephalitis as a olmical entity According to Flexner* e\on the gross 
appearance of the brain and cord in postvaccinal encephalitis differs 
from epidemic encephalitis The lesions ns disclosed by the miero 
scope are more impressively distinct The characteristic typo of 
lesions in epidemic encephalitis is proliferative and inflltrative 

The findings in postvaccinal encephalitis consist of adventitial and 
penad\entitiRl round-celled infiltrations distributed throughout the 
brain and cord With appropriate Btaining methods, areas of myehu 
degeneration mar be seen centered about the smaller vessels, which 
gradually fade into normal myelin structure The characteristic soft 
cning or microglia proliferation about the blood vessels of the white 
substance of the central nervous system resembles the action of a 
toxic substance 
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As compared with epidemic encephalitis, m which the lesions are 
neailj^ always confined to the hi am, and chieflj’’ to the basal gray mat- 
ter, with much rarei imoheinent of the cortev and white matter, post- 
vaccinal encephalomj elitis is a disease in ■which both bram and spinal 
cord and both the gra-\ and iihite matter of each, aie implicated, and in 
■w Inch the white matter is attacked by preference The brain and cord 
are difi;usely affected, often without anj particulai choice of loealitj, 
though not eierj where with the same intensity The lesions in the 
spmal cord aie as impoitant as those in the biaiu, if not more so 

It IS a remarkable phenomenon that with lesions so mdespiead and 
sei ere m fatal cases, complete functional restoration takes place, as a 
general rule, in those that recover 

There aie no chaiactenstic blood and spmal fluid findings m this 
disease German obseneis’* found smallpov virus m the blood of 8 
children between the third and tenth days after vaccination with re- 
action, and absent from the blood of 9 others None of the spinal fluids 
obtained from the children contained Mims, eien when it could be 
demonstrated in the blood The spmal flmd of one of the three in- 
fants with smiptoms of postiaccmal encephalitis produced by the 
same vaccine, contained iirus on the twelfth day after vaccination 
The reports of other obseneis on the spinal fluid show essentiaUj 
negative findings The fluid is sterile, and at times, increased in pres- 
sure There mar, or nia}’ not, be a slight increase in the eell eount 
One case showed one hundred and seventy-nine cells per cubic milli- 
meter Tests foi globulin were normal in some spinal fluids, while 
iiegatne in others Qualitatne tests for sugar were positne in all 
the spmal fluids tested 

According to a Dutch aiifhouti the following points cliaracten7e 
postiacciual encephalitis and differentiate it from epidemic encephalitis 


EPIPFMIC ENCErinLITIS 

1 Tliick layers of lympliocytcs and a 
ccrtun kind of plasma cells in tlic pen 
vascular hiupb spaces 

2 Xcuronoplngia bv glia cells, of 
uliich onlv 1 few were changed into 
gr inulatcd cells 

3 Preftreme for the gray substance 

4 Diffuse spreading 

'i Preference for the brain trunk 


rosTMCCTNVc EscErnvUTis 

1 Accumulations of microglial granu 
luted cells outside the perinsiuhr hmpli 
space in the nervous tissue itself 

2 Xo ncuronophngia 

3 strong prefcreinc for the uliite 
sulistancc 

4 Spreading in concentrated heaps 

"> Preference for the hemispheres 


PREVEX TIOX 

Considering the number of antismallpox vaccinations performed 
v carh tfic chances for serious iieivous system complications arc in- 
finitesironllj small Howevei the total number of such complications 



NENMIAN POST\ACCINAL ENLETnALITlB 


467 


18 mther irapressnc, and may serve as a tool in the bauds of vanons 
anti\ nccinationist elements It mnj gustiflablv cause some concern to 
tho rcffular medical practitioner 

AYliile the problem of etiology is still nnaohed, yot sufficient facts of 
epidemiologic nature haio been accumulated to constitute a rational 
basis of prc\cntion 

The important fact has been noticed that m couutnea where ^acci 
nation is practiced m infanuj none, or very few cases of encephalitis, 
have de^ eloped Also the number of cases of encephalitis following 
rovaccinations is smaller than that following primary vaccinations 
On tho basis of these facts the English Committee recommends that 
primary vacomation shall bo performed m infancy between tho ages 
of two and six months and revaccinntion at tho time tho child enters 
school, fi\e to seven years and ogam on leaving fourteen to sixteen 
years In place of the officially ad%ocnted four insertions, trial shall 
be made of vaccination and revaccmation m one insertion Multiple 
scarification and cross hatching are depreciated The Minister of 
Health is of tho opinion that it is not gcncrolh expedient to press for 
the vacomation of persons of scliool and adolescent age who have not 
previously been \nccinatcd, unless they have been directlj exposed 
to infection 

Sixty SIX per cent of all cases of posUaccuiol enceplialitis m England 
occurred between the ages of five and fonrtcou Seventy nine per 
cent occurred in persons bebvecn the third fourth and fifth \ear of 
life Infants under one }ear of age ore relotnely nonsusceptiblo to 
postvaccinal encephalitis. 

In Holland, during the period coicrod by tlie report among 14 038 
vaccinations from birth to one year 1 case occurred Among 32 865 
vaccinations between the ages of one and two years, 1 case occurred 
In 1 879 vaccinations between the ages of one and eleven years, 1 
case occurred This confirms the relative nonsnsceptibilitv of young 
children 

In tho countries where postvaccinal encephalitis occurred, it nf 
fected children mostly of school age, only rarely has a case occurred 
m infants under two years 

Knoepfelmaoher states that not a single caae of posUaccinal en 
cephalitis has occurred among persons ^acclnatccl by the infradermal 
method of Lcmcr However it was impossible to ascertam the num 
ber of persons 'uho were vaccinated by the intradermal method of 
Lemer on the basis of which the conclusion of Knocpfelmacher was 
made 

In connection with prevention of postvaccinal encephalitis, the work 
and views of Armstrong* merit the widest circulation and extensive 
clmical nppUcation What follows is a condensation of the views of 
Armstrong 
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Judicious exeicise is esseutial for tiie fundamental well-being of 
familial tissues, even to the bones and teeth It maj be assumed that 
the same is true of those tissues u Inch constitute the defense mecha- 
nism, whaterer and wheievei they may be Aimsfrong decided to 
determine whether prehnunaiy immunization by the injection of non- 
specific antigens might inciease temporaiily an animal’s efiBciency in 
its reactions against a subsequent inoculation with vaceinia This 
conception squares fully, or is identical with, the piinciple of non- 
specific protem theory The parenteial administiation of a nonspecific 
antigen influences a subsequent infection Similaily, an acute infec- 
tion may favorablj^ modifj" the course of a chioiuc infection The 
“nonspecific” stimulation of the defense mechanism constitutes the 
exercise for the defense mechanism which may be utilized therapeuti- 
cally and prophyla cti call y 

Airastrong attempted to Acnfj expeiimcntalh the hjpothesis that 
prenous nonspecific inoculations irould leiulei an animal’s response 
to yaccinia moie efficient He made use of a stiain of laccine Aims 
developed at the National Institute of Health, aa'IucIi Aims capable of 
producing a fatal meuingo encephalitis aaIicu intioduced into the brains 
of uhite mice A dose of nrus was selected thiough preliminary 
titration Avliich Aras slighth less than sufficient to kill all of a group 
of normal mice Preliminaiy to the intracranial inoculations with the 
most fatal laceine Minis, the mice nere immunized against imnous 
antigens, diphtheria toxoid linAiug been mainlj used as the antigen 
He then compared the numbei of deaths among picAioiislj immunized 
and nouimniuiiized groups folloAiing intrncranial inoculation amHi vac- 
cine Aims In each experiment, mice for the test and coiifiol groups 
A\eie from the same shipment, and Avere placed under identical con- 
ditions 

The inAestigatioii shoAAcd that there Avere more suniAals m the 
toxoid-immunizcd groups tliau in the other groups, and that the toxoid- 
treated mice tended to die latci than the controls The lesults indi- 
cated that the piotection afforded bA a prcAious nonspecific sfimula 
tion IS onlj relatiAC, and not absolute UoArcAcr, the test was a Acrj 
scAere one since the vaccine virus A\ns injected into the brain tissue 
itself thus shunting out ArhatCAci mechanism there exists foi protect- 
ing the central nerAoiis sAstem against Aaccinc introduced hv other 
loutes than into the central iierAOus SAStem itself 

■V^Jiile the protection of a feu mice from a ceicbral Aims infection 
bA^ means of a prcAioiis nonspecific stimulation of the defense mech- 
anism does not necessanh lead to the conclusion tliat children could 
simdarlv be protected from postAaccinal encephalitis, Act the con 
ception on Avhich the work of Armstrong is based, and the limited 
amount of exponmental laboratorj’' CAidence to support it, is suffi- 
ciently sound to accept its implications in practice 
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Armstrong reconmiontls that prunnry rnccinations, especially after 
the first year of life, bo deferred until contemplated imniumsation 
against diphthcna or other diseases has been accomplished The 
recent prelirainarv exercise of the immunity or defense forces may 
lend to a more efficient nntivirus response with the result that the 
ensuing reaction ma} tend to aimulate primary infant or secondary 
vaccinations in their compamtno mildness and freedom from post 
^ncclDatlon reactions 

Since immunization against diphtheria is now almost um^e^sallv 
practiced in this countrv it would be of vnluo to put Armstrong's 
ideas and work to the widest clinical Inal 

TnEATMEKT 

In the ahscnce of a definitely established cause of postvaccinal 
encephalitis, treatment must necessarily be empiric Epidemiologic 
observations, howc\er, furnish us with some focts on the basis of 
which certain broad prophylactic measures nia\ ho formulated From 
the reports of the ^a^Oll8 commissions on this subject the follo^Vlng is 
adduced \nth regard to prophylaxis 

1 PosUaccmal encephalitis is much less frequent in ^oung children 
than in older children 

2 No person should be vaccinated unless he is m perfect health 

3 Primary vaccination should bo performed during the first year 
of life 

4 f^condary vaccination should be performed after ten rears of 
age 

B Attenuated vaccines should be used 

6 Only a single snporficini skin insertion or puncture should be 
done with a minimum of trauma 

7 Wben a postvaccinal central nervous system complication fol 
lows it 18 infinitely less gra% e when it follows a vaccination made dnr 
mg the first months of life 

TherapenticoUy favorable results were reported from tlie use of 
blood serum from recently vaccinated persons However the good 
results were not always uniform Hetman^* had the opportunity to 
observe the therapeutic results of blood serum treatment simultanc 
ously in two children aged t^vo and four respectively "Wlien the 
child aged two was admitted to the hospital seven days after being 
vaoomated with cowpox, it had spasms over the whole left side of the 
body Both eyes were turned constantly to tho right, also the head 
During the attacks the face was pale and cyanotic. The child was 
unconscious, and tho pulse was rapid — about 140 On the left upper 
arm were three distmct pox pustules with considerable reaction in the 
vicinity The evening of the day of admission, the patient received 
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an aiitra% enous injection of 10 c c of blood serum from tlie mother, 
who had been laccmated at the same time as the child The follow- 
ing day, the injection was repeated The morning of that day the 
patient had still a few attacks, but toward noon they ceased The 
child was, howeier, still unconscious, but the tempeiature began to 
fall, and in tn o daj'S it had become normal Tn elve days later, the 
patient was dismissed as cured The othei child, aged four, recened 
similar treatment but died, m spite of repeated injections of serum 
The British Eeport contains numerous obsel^atlons on the efficacy 
of serum treatment Wliile serum treatment should be undertaken 
in ever} case, the exceptions are too numerous to regard it as a spe 
cific measure 

CASE REPORT 

J L, fi\c Tenrs of ngc, tJiird cliild Full term, normal delncry Birth -VTCight, 
eight and one half pounds Breast fed History of ivhooping tongli, measles, 
thichcnpox, and oceasional attacks of tonsillitis. 

The child iras vaccinated for smallpox on Janunrj 24, 1030 One or tno days 
after raccuintion, he began to complain of pain in his stomach and head, but 
he had no fever Tlirec davs after vaccination, he began to \omit There ncrc no 
diarrhea, fever, chills, or cough He lost weight rapidlv, and graduallj began to ap 
pear indi/Tcrcnt and drowsy He complained of pain in the back onh when moved 
The child was first seen Feb 7, 1930, two weeks after vaccination Ho was a 
well nourished boy, but somnolent, and answered questions slowly and with difficulty 
Examination revealed a scaphoid abdomen slightly positive bilateral Kernig signs, 
neck verv ngid and painful on moving, gcneralircd hvpercsthesia of skin, internal 
strabismus and ptosis of right upper lid , pulse rate about seventv five Urinary 
findings were negative 

Lumbar Puncture Eighteen cubic centimeters of clear fluid were withdrawn under 
eon»idcrible pressure ( cll count, one and one half hours after withdrawal, was 
n to 20 per cm, consisting cntirelr of Ivmphocytcs Tests for globulin were 
positive Qualitative test for sugar was positive Ophthalmoscopic examination 
revelled normal cyegrounds, 

Clitld gradnallv improved Twentv six da vs after the onset of svmptoms, the 
child was well vvith the exception of slight ptosis of the upper right lid, vvliicli dis 
appeared a few months later 
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I'miBNIC NERVh PVRVT'VSIS IN THE N}A\ BORN, ASSOGI 
ATED AVITII DttllJNNEERB S PARALASIS 

Jacob L Stisn MD 
Brooklw N \ 

T TNIEATERAE pnrnhsis of t)ic dmphwigm m the newborn has been 
but rurclj reported onh nine sucli eases being found m the liter 
aturc. Of these, sc\eu alone were associated mth simultaneous pnraljsis 
of the bmcliial plexus 

"Weigcrl' in 1D20 collected thirty cases of unilntoral phrenic nenc 
pamlyms from the litemturc, until one of hw ouni, but only two of these 
ucro in neiibom infants, and m no ease was there rcnficatiou bi 
fluoroscopj 

It IS not mj purpose to discass pamhsis of the diaphragm in older 
children — duo to tuberculosis, tmuma, pressure on the phrenic nerve 
from various causes, diphthena, or poliomj elitis — but to confine this 
study to the t>po of parah’sis iilTccting the newborn Accordingl} 1 
hate brought together all reported cases tabulating and summarizing 
them for rcadj reference To the cases reported two arc added that 
have come under mj personal obsonation 

The phrenic none, which is principalli motor, has its ongin mainly 
in the fourth conical nerve, but receives additional fibers from the 
third and fifth ccmoal nones, this last named association bringing it 
into the domain of the brachial plexus among the supraclnncular 
branches of which is one winch communicates mth the plircnic nerve 
Tlio nerve runs down the neck on tlie scalenus antenor muscle crossmg 
this from without inward, and at the base of the neck accompanies it 
between the subclavinn arttrv and vein Entering the thorax it passes 
o\er the root of the internal mammarj orterj from within outward 
then follows an almost vertical course downward o\or the apex of the 
pleura and through the superior and middle mediastma to tho upper 
surface of the diaphragm whicli it supplies with muscular branches 
Tho right phrenic nerve is shorter than the left becaiisc of its more 
direct downward course and the greater clciation of the diaphragm on 
that side. Both nerves break up into termmal branches before reach 
ing the tlioracic surface of tiie diaphragm some of the branches of 
the right nerve tho plircnicoahdommal traverse tho diaphragm and 
pass to tho muscle from the under surface 
Prom our knowledge of its anatomy, it is easy to understand how 
in a tj pical coso of Duchenne Erb s paralj sis the phrenic nerve may 
From tho PrUlatrlo nopRrtJDOnt of tho nrooWrn Jewish HoipItAh 
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rcadih be damaged at the same time that the plexus has been injured 
at birth, whether the lesion be due to difficult or foiceps delnerj' oi to 
breech deliven 

KEPORT OF TWO CASES 

Case 1 — Bnbi K, a bov, vciglnng 9 pouafls S oiuiccs at birtb, winch was by 
brccch dcliTcn, was seen at the office two weehs after delivery, June 21, 1028, suf 



Flp 1 Case 1 


fering with a cough and dyspnea Physical examination rucalcd a large, well 
nourished infant, with a Duchenne Erb’s parahsis on the right side, together with 
a hematoma of the stemoclcidomn»toid mu«elc Xo cinno«i5 was prc'cnt The 
respiration was rapid, and there w is slight dullmss at the b I't of the right lung, 
with diminished breathing Xo ralis wire heard 

On tlnoro'ccpic examination the lieart was seen to be pushed somewhat over to 
the left side The diaphragm on the right side appcareil high and exhibited the 
characteristic “paradoxical movement” first observed and named b' Kienbock 
in l''iS in a case of pvopneumothorax The right half of the diajihragm moved 
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up with ijuplmUoD, eontmrr to what orcan in nomnl fcapirotion, wliile the ]e/t 
half morcd dotni in the u»ual war thus showing n trpicnl teo-saw action^ siuco 
known at Xieabocl s phenoBtfuon JlointgcnogTanj* of the cheat at this tlfflo ro 
Tealed that the right diaphragm wot mnrkcdJT raitod being at least two inter 
cottal space* higher than tht left and that tlio abdominal viscera were raided 
proportlonatclj with it, while the heart was sUghtlv displaced to tbo left Tlierc 
was no evidence of diaphragmatic hernia- Repeated jluoroscoplc orainlnatioD* 
showed that within one month the diaphragm had rt?eedcd to its projier place. 
One year later roentgen cinnilnatjon rorcnlod a coroplrtdv normal relationship 
between tho right and loft sides of the diaphragm The child has subsofincntly 
developed nonnollr in every way and tho Erb's palsy has entirely cleared op 

Ca 51! 2. — Baby M., a case of high forceps dellverr, with weight 7 pounds 
2 ounces at birth, was brought to the office two weeks later with a history of 
cyanosli, Tho essential physical finding* wore a* follows Right-sided Duchenne- 
Erb 8 pnraly*Is, slight cyanosis rapid respiration dullness nnd diminished rcsplm 
tlon at tho right base, no riles. Flooroscople examination revealed that the dlo 
phragm on the right side was at least two Intercostal spaces higher than on the 
loft with tho cliarnetoristlc see taw action of the dlnphmgm Roentgenograms 
confirmed these findings One month later nnder fluoroscopy the diaphragm wa* 
seen la its normal position. Repeated ciamlnation* at Bubsofjncnt dates showed 
a coraploto recorory from the rlght-sldod Erb s palsv and the right phronJe nerve 
paralyilg. 

RENTEtS OP THE LITERATURE 

For comcniciicc in tmitunnnziug tho cnscs found in the lilomturc, I 
hare taken ns a basis Uio tnbnlntion drawn up by dc Bnun,’ making 
the necessary* Additions to include four more recent cases, and omitting 
the cases of 'W’oigcrt' (1020) and Dyson* (1027) whicli do not prop 
crij belong here, since in ncithci of these was there an aasoemted 
pamlysis of tho plexm Incidontalh how'Lvcr these two coscfl refute 
Epsteins^ assertion that injury to tho phrenic none without concur 
rent inrohcmcnt of the brachial plexus has never been cited in tho 
htcriilurc, and that onu cannot conceive of such a phenomouon. By 
son B* case ■was Accounted for by the foot that in cutting through tlic 
umbilical cord ^vhJch ■was wound sovornl times around tho nock the 
latter was occidentally incised with direct injury to tho phrenic norve 
resulting m poraly sis of tlic diaiiliragm without on ossoemted Erb s 
paralysis Why in Wcigert s' case tho ncric alone should ha\N3 suflored 
■without the plexus shanng in the paralysis hns not been explained- 

A glaneo at oor table Bhow* at one© that la overy cn*o tho twofold pnmlyriB 
followed a difficult labor or one with »onio abnormal featiirc Thn* In four ease* 
there wa* foreepa delivery nnd In five case* breech delivery, luggetUng beyond a 
doubt that the condition waa the re»ult of ft traoma infllctod at tho time of birth- 
It li worthy of note that the injury located on tho right lido in lercn of the 
nine cnteB— an obeerration which i* of importance for differentiation from rclaxtxtio 
diaphragnuHiccLj whicli may al»o exist in tho newborn. In qU nine casee tho diag 
no*l* was conllnned by the roentgen ray*. 

It wa* Kofferath,* in 1&21, who first reported a ea*o of phrenic Bcrre paralyils 
in tho newborn associated with Ilnchenne-Erb s paralyaU of tho brachial plaius. 
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Tins author sought vainly in the literature for another case of the same kind He 
had noted soon after the hirth of the child that respiration ivas iinaccounlably 
labored, and this obsenation, combined ivith evidence of injuri from forceps at 
Erb ’3 point, suggested to him that the infant was suffering with traumatic paralysis 
of the phrenic nerve It ivas not until tnciitv four hours later that the paralysis 
of tho plevus also became evident, through a palsy of the right arm The fluoro 
scope confirmed the injurj to tlie plirenic nerve bv revealing the classic paradoxical 
movement of the diaphragm Bv the fourth daj the paralvsis of tho none had 
passed, and respiration was normal The plexus paralysis, however, slower to peld, 
did not disappear until tho end of four months 

Two of the nine cases listed in the table terminated fatallv In that of Lands 
bergerc in which the infant was delivered in breech presentation, pneumonia 
symptoms supervened soon after birth, to which the infant succumbed at tho agi 
of two months At postmortem the diaphragm was found to bo atrophic ou the 
right Bide, and on microscopic CMimination it was seen to contain fewer muscle 
fibers than on the left side This last finding fiimisbcs definite proof that tlie case 
was not one of rclaxalto (haphragmatica, which niav cquallv be eongenUal and mnj 
present the same high diaphragm on the fallen side A study of the phrenic nerve, 
brichnl plexns and spinal cord revealed no changes cither gross or microscopic 
m am of these structures 

In dc Briun’s” case the infant, who was the second of twins, born in breech 
debv crj, was brought to the clime at the age of four weeks, with a liistory of 
coughing and persistent refusal to take nourishment A swelling of the sterno 
clcidomnstoid and the presence of a Duchenne Erb ’s paralysis, both on tho right 
side, together with tho fact of a good general condition in other respects, suggested 
a congenital malformation, until the fluoroscopc demonstrated a wide dilTcrcnco in 
the position of the diaphragm on the two sides with a definite K^cnhocl ’s phenom 
non and a pushing of tho heart toward the left side and downward The case 
was under observation for six weeks, and gradual improvement noted, when at the 
age of four months death suddenh occurred, the cause of which remains unknown 
since it was impossible to obtain an autopsy 

The predominant cbnical svmptoms of paralvsis of tho phrenic nervo are cvanosis, 
dvspuen and other rcspiratorv disturbances, together with disorders of nutrition in 
less degree Thus in all cases but one (MiilzerV) the presence of pulmonarv svmp 
toms of one or another nature was recorded In Epstein ’si case the child, under 
observation until the third vear, suflcrcd three attacks of bronchopneumonia and 
the roentgenograms showed tlie lesions still persisting The low forceps case of 
Encdmann and Chamberlain^ likewise exhibited svmptoms of pneumonia, but these 
did not appear until the plexus paralvsis had been practicallv overcome, at the end 
of two weeks Here the paralvsis of the phrenic nerve persisted up to the eighth 
month, as was confirmed bv roentgenogram 

Mulzcr s' case, one of the two left sided ones, was rather exceptional in that 
the phrenic lesion was cntirclv symptomlcss and might have gone undiscovered in 
the presence of an Erb '3 paralvsis had not roentgenologic cxaramation brought to 
light the high position of the diaphragm on the left side 

Tlie case of itemf » one of breech dclivcrv, exhibited rapid breathing, cyanosis 
on erving and nutritional di'tiirlmni es, which, aciording to that author, arc of more 
imjiortance when the lesion is on the left side ’Tlie fact of an Erb’s paralysis 
of the left arm led to roentgen examination which revealed the presence of a high 
diaphragm on the left side and the clmmcteristic Ktonbocl phenomenon In this 
ehild at the age of tlirce months, the chest was asvmmetncal, with the left side more 
•tronglv arehed than tho nghb The intcreostal spaces were wider, and the ribs 



NTriN f URLMl NEHNC P\n-\nRIB 


■477 


took a more liorIxoDta} dircrti n tlinn tliov' on th<. right rIJp ‘WTic’b rwinmlnptl 
at the DRc oC nine months thr {tnrndoxlrnt niorrmi nt of tlk dinpjingni and Its 
hij,h position on the loft ride were utlll fernlitlnp 

rOMMFNT 

The clmipnl jucliin lins wiJJ di'stubitl )>v IlitwnJu rppi'” in )u^ 
sjicoittl Htudies on tin dmidiniRni Tlit tlnnj^r lo N\hich the pn 

tunt 18 (xpowd if t)u pnrzdtml none dot's noi t/uicliJt rctwer is 
tlmt of pneuinoum Tlie apin arnnii of onnosis and th'xpncn siioiih after 
ttu instnimentnl or diflltult birth should had the plmvumu to suspeet in 
jun of tilt phrenic non'e IfKueh iRthetase pln'sical examination ^^U na 
a rule rc\enl Hoon after birtli ext< nM\< ehanp'H similar to those obsened 
in ninssire pneumonia or pleunst hut with normal ttmperature and a 
pood poncml condition h luo^*^(‘op^ n ill th» n dtscloRC a hi^h poHitiou of 
the diaphrajrni on the affecfctl mdr and a t^ pical imradosital movement of 
the diaphrnpm (Kitnboek plKimmtiiun) m briatlung the affeetctl sidi 
nvetndnig during inspiration uliile tiu noitnnl side dcscinda, and the 
re\trso of (hiR in c\pimtion like the aei san ni)|Hnrjmcc of a pair of 
sealcs in perfect fmichronihm The renjunition is irrcgnlni and rapid 
and often there ma^ lie sen i*c crihcs of nir hunpi r Tin ts |>c of breath 
mg, unlike that of uomia! newlwni infants w tlioraeic In Kpstcin h,* 
case, tlie DfTcelwl half of the ehes1 made wider cxcuisiions in breatlimg 
than the healthy side The heart is piislie<l out of place toward the 
afTeetcd side and downward 

gCMUABY 

1 The rarit\ of the eases nporti.d aronKOs the ({ueatiou wlictlici 
paral>*sig of tlic phrenic nerve is not more common in casca of Erb s 
palnv than lias been suppewed The comjilctc absence of s^noptoras in 
one of the cases repoHed confirms Kueh a saspicion Attempts to check 
up tins phase of the subject liaAO been unsuccessful n number of nen 
bom infants ImMng liccn Rtudicd fluoroscopicnlh foi i>oamblc phrenic 
nerve injurj hut no cases being observed. 

2 A studj of luuo cases of phrenie nerve paralisia a-ssociated uitli 
Erb s pawlysis discloses that the great majonti of cases arc on the 
nglit side 

3 The prognoeis is fn\orablc ns i-cgards I'cstoration of funcUou m 
the Tco enrh dn>8 of life but oppenrs to be less so if treatment is 
dclnyctl two to three months. Even then the prognasis as to life is not 
unfa\orablc as shon-n b> the cases of Remo and Epstem 

4 Porahtus of the phrenic none aliould bo looked for lu all eases 
of Erb a paralysis. 

5 The suggestion is made tliat m view of Kofferath having been 
the first to describe tlie snidrome of Frb a parulvsis with phrenic neno 
jmrahRiR the name KofFemth Mndrome ’ he gmn to the condition 
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An ELOSARC OAtATOSIS 


Rau n H KtNSTAtyrnn AIJD 

Cnicvoo 

'"T^lir (ll\c^Hlt^ of opinions as to the otiolo^\ nnd clinractor of leucp 
^ min 1 ^ fuHr rcco^mroil Brien\ there arc tno kcIiooIs of thoufflit 
those nho bplie\e in tht infections origin of lencoiniR and tlvoHc nbo 
consider the disease a true blast omntous process In fn^or of the 
former arc the aente Irncemms with abrupt onset septn, course and 
short durntion In faMir of the latter are the ehronic Icncomms with 
insidious onset propressneh downward clmicnl course and cellular 
mflltrntions in the inteninl organs (bchullt') To stringthcn the new 
as to the ncoplnstn. character of certain cases of Icncoima are those 
rare instances of cnniplieated Iciiecmin sneh ns chloroina and leuco- 
1 arccniatOKiK m which tlio ncoumnlntion of leiicocj'tes assume s the 
form and character of tnnior Ileeintlr 1 have ohsened chnicalli and 
at antops\ an ola-eurc fenu of dnense and hme attempted to classifv 
it I bolie\c this case falls into the group of complicated loncemia 
and appears to bubstantjafe the hlastoiaatous nature of certain forms 
of leiicemia 

CABC REPORT 

TTC^fory— ir R n wlntc Ijot aged and a Jinlf Tear*, wup admitted ta Samli 
MorrU Iloipltal on ilareh 2<, 10^1 ■with tUo fonipt^'^rts of pwoIIpd pyplldi and Mnns 
trouble of one wcok’a domtlon and pain In tbo stomopb of tiro wochB dumtion lie 
mifl npparentlr well until Pemnlfcr 1030 wlion be developed o cold and tore throat. 
One Aveck later ht eomplalned of drawing pains In the wriats, ellwwi and nntcrlor 
Burfaee of tho Jogs. The* following doT Jie cxpvrJeneed paJn Id the pit of the stomacb 
worse daring tlte night and nnnerompnni d bv nnusen or vomiting This imin dli 
npiieored jqioataneouslr in twentr four hours Tliror Trpcki Irffon ndrolBsion to the 
bospitnl be eontrnrtod rblekcniKix during wldrli time the bono poln^ disappeared 
rinring eon^TiIesecneo from tbo cLIrkcnpojt the Ikjoc pains and eplgnrirlr distres* re 
tomed and pcrslated off and on op to tl e time of hospltaliintlon One week before 
ndmitilon hla mother noticed awclling of Ms right upi>cr cj^Ud. The following day 
tbo left side* of bis face wan innnol lie and the left npper lid swollen 

The chUl • port lilBtorr Inclnded measles ot two renn and frequent sore tbnmtii 
for whlcli hlB tonsil* nnd adenoids had been removed ot the ago of four renr*. 

Ilia grandmother (paternal) died of enrelnorae 

A'xafDfHni’fon — Examination reroeJed n woll-den Joped lot poorlv nourished cx 
tremclT pale and cmnrJnt *d child. HI* tempernture was 100 4 R Blood preaaurt: 
was 108/70 retpimtlonB 3iJ Rcottcred throogboat Ids senip were 

manj round pcB to marble sVsed reddish purple nodules, firm in eonristencr and 

From the Sarah Worrls Hospital for ChUdran anl the Deiartment of Pntholori 
of tho lUchael Rseae Hospital ChlcnCo Tlllnola. 
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III)]! irtiill' itlnclicil to the undcrhiiig skull TIlo^ vrert. most numerous over Hit 
j) irict'il nnd front'll regions He exhibited ti left sided jiiriiihenl facinl p ircsis 
At the middle of the lower m irgin of the right mundible a small rough bons eleva 
tion was felt The exes were prominent but did not protrude Both upper lids were 
brownish pink, snollcn and indurated but nonfliietuant His bps were drr and his 
tongue was coated The tonsillar foss.ic and pharsaia were slightly in 3 ected The 
anterior and posterior ocrviial hanph nodes were slightlj enlarged, more on the left, 
and were disirete and firm Tlie heart and lungs were normal The abdomen was 
scaphoid and the spleen was palpated just below the loft costal margin No other 
organs or masses were palpated The gcnitali i were normal Except for marked 
imaemtion the extremities exhibited no abnormal findings The axillnrr, cpitrochlc ir, 
and inguinal lemph nodes were not palpated Tlierc were no pathologic reflexes 

I (ihoratory Data — 
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•Jlani of th< colls classified n« Ijmphocilcs were lar/rc. The nuclei wore purplish 
In eolor thi chromatin rather dense hut not dumped ns In the mature l>mphoc\t< 
Nuelcoll wire present and the nucleolar mcmbmno was distinct. The cells contalnisl 
abundant nonffranular ske blue c toplasm In wblcb arurpblllc enmulcs were com 
mon (ttrlfflit and Clcmsa stains) Thc«e cells mlfriit posglblj he dassineel as hm- 
pholdocetos (rapiwnhelm) 

Chemical cxai nnation of the blood rtecaled normal noii]irotein nitrogen, sugir, 
and cholesterol contents Blood cultures on two occasions showed no growth The 
blood B tsstrmanu, Kahn, and the tiihereulin tests were negalne hxupt for oc 
lasional granular easts the urine exaiiiinatioii wus ripeateilh negatne Tests for 
Beme- Tones protein were ncgatiee 

biopsy of Tumor \o(lulc of tic 'si nU, 4pril 7 — Mierosiopn examination reualcd 
1 new form ition of cells cxtensiech invading the hone and surrounding struetnris 
The lells were small and round eonsisting of se intx ai idoohihc estoplasm and round 
nuclei Tlic iiiulei showed ninition in diromalin eontent Miine mitotie figures 
were jiresent M irked xaseiilarixntioii of the tumor growth was present and mine 
of the blood sjiaies were lined be tumor cells Necrosis of the adjacent tissue was 
111 irked The impression was that of a malignant tnmor hmplios in onn round 
tilled sanomn, or Icuios-ireonm 

Cotir<c—On Manh tl x rae exaiiiin ilion re\e iLd i litmliir mottling of the 
skull partunhirh m the p iriet il hones, giving the ip]ie iranrc of hieing been 
“dnlhd br fine shot (Fig 1) The lower third of hofli feniurs aiipcarcd moth 
t iten (Fig There ee is ibn a similar rarefaction of the shaft of the fihiiln just 

hi low flu hi ad l-jhii« of the entiri pelvis nnd lower >piiu cxhihited the same moth 
I atm apimaraiici }■ ilm“ of the right iiriii disclosed ero»ion of the shaft of the 
limneriis it the iijijiir p irt of tin lower third nnd of the r idiiis below the head 
( F On Ai»ril 7 t\\o ntKliiU^ wtn ronui\t*fl from tliL ykull for mifro'^copu 

ftniniiintum (hm report ) The notJuks from the skull vclxl rtihlish purple 
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in np^K^rnncc, pea to nmrbk Biie<l firm In conslstcncr and inrolrod tlic sklo and 
uudcfIj'iDfj ti«uc h«ondnriIv manr of tin, nodolcs bod undergone absccs* forma 
tion Two focli ab»cos5tw, one from each ej^lld, wero incisctL Gram poiittro cocci 
trero found on stained smear From April 17 to Apnl JO mnnj more nodnlc* op 
jienrcd on fbt walp and orrr tlit Imek At tlits time amnU iliotlikc tisillarr and 



Me. 1. — Hoontecnocmm of the sknll sliowine the moth-cat Ji appearance the thin 
nine: sn 1 croelon of the cottex. 



tiff t lltjenUrcnocmm of the femur* ahowlnK moUi-enten rarefactlcm In tJio dlrtnl 

portton*. 

inguinal glands were pnljwitiMl An x mr of the chest on Vpnl 20 rorcnled no pul 
nionnry ni-oplnfm, flio rit*», Mmpulat und clavlties ehotfcd areas of rarefactlou 
(Fig 4) On \pnl 27 left proptosl* wns present and the patient eoniplalned of 
pain in the left irarlctnl region On April 27 the patient rceclred tbo first of several 
deep I my trentmenta to the sknll and tlie long bones showing rarefaction. On 
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Mjn 3J tlic l«iin oluntion on tlic right mnneliblo ivns enlnrged nut! seicrnl more 
irregular noduUs i\orc pnlpatcd in the left siiprnorhitnl nnd frontal regions The 
temi>eratiire had risen to 102° F and the patient had hegun to cough There avas 
oiidencc of hroiuhoiinciinioni i in the right lower lohe On Maa 20 the ])ationt 
eapircd in a slate of extrcim emaciation 



Fli, a — Roc ntReno pram of the rlplit nmi show Inc i ro«lon of the shaft of the hiimetai't 
and tlx rndlii'' b lew the hi ixl 



hip 4 — Itoi ntc* nojrmiii of the chc-t slioa Inc rarefaction In the rlh"^ M'ljaila 

cl la Iclec 
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M TOm RETOIIT 

fwA — Tht natopsN ^^u^ pirfonncd In Dr Otto Sapblr patbologirt, 

aiwut four honm nftir dentlu Tht Imily wnn tUnt of nn tiinkrdi.Tclopctl morkcdh 
omnclfltod Tuak cblld nimut f\x Tcum ol(L The «kin tiho\rc^l mnnr Munll nodule* 
ineQsnnnp m Inrpi at mm in diamUir tlicT coutuinwl a Inrjje nmoant of yellowlsU 
rrraniT imitcrinl '^nte of thrm nodulcii nhowed tliaUow olrcmtiont, a few of 
wlileh TTcrc covered nltli a r ■ddlKh Irrvrn cru-^t Tht tkin witn \erT tliln and tlitro 
was Httle nl>eutnn«iut fat tissue 

Tlie serous cnritles re\ealed no nlmominlitk^ 

TliC heart showol no jjtohs chanpes. 

Both Innpi weri air contninitiR Tlic right I<w»t lohc slioncd n fow patches of 
hronehopueamonla 

Tlie llrtr was larger than normal and of firm consistcurv Tlic capsule was 
imooth On teetlon tin nrchltectun of the cut surfarc in mnnv jwrtlons was ob 
scared. Wlierc visible the cmtml tones wore re<l, depresv^l and eomo of them 
futed bv conlluenee The periportal spores apiionred lirlght rellnw \o tumors or 
ieucende InfiUrutions were visible grossly 

The a|»le<.n was sUghtlr largtr than normal and of firm foiisltrtcncr The cut 
Burfnet was reddlili brown The tnd^eeulnc were clearly Nistlle Tlie folllcUs np 
IKured small nnd indistinct 

Tlie kidnev* were cnlnigid nil soft Tlic cajitulr* strJj ped away with cate 
leaving smooth surfucet, 'lliroughout the tnrfmci, n few gmv nodulee wire seen 
metunnng up to 0 mnu Id diameter On tcetlon tht urrhltwture of the cortex was 
oliscurcd Nodules which were aUo visible (u tin cot surfnecs appeared grayish and 
well dcfinetl, Tlic pelves ureters und bloddtr revealed no gross abnormalltlc* 

TJie paupreus and lupruronals revealed no gross eluinge*. 

Tlie esophagus was dilated The inneosu of tlio esophagus thowed severnl small 
nlccrs mensuring 2 to 3 mm in diameter uhleh wen. sarroundHl by a vellowlsh 
necrotic tissue Throughout tht stomuch dumlenum nnd jejunum nianr nodules 
were encountered which raeasnred from 3 to 12 niiu. in dlnmetir Tlicsc nodules 
seemed to have risen In the trubmoeosn nnd many were eorcred hr mucosa with smalJ 
area* of ulecrntlons. Tlic ncnlales were very easily movable from the underlrlng 
niueculjirii thev were soft light grar nnd rerwlctl u homogeneous rut surface. 

The Ivmph nodes throughout the bodx wire slightly enlarged nnd softer tlmn 
nonnnb On cut section they were gruj uud showed a finelj granular surface 

Tlic skull was much tliinner than nonnol nnd showed monv depressions and locera 
tiona (motU'enten) Between the cnlnirlum nnd the dura a large, flat yellowiiJi 
brown tumor was noted, measuring 2 to 3 min. in thicknew. The tumor extended 
over the convoxitr of the brain eoioplctely filling the epidural space It was flrmiT 
nttnrJjed to the dum and could not be removed from the bone The tumor did not 
extend into tin. nrnebnoidea or brain. Tho base of the skull showed no tumor growth 
Both orldta contained a large lunount of edemntoua fat tiwap but no tamor growth- 
Multlple sections of tho brain rcvcnle<l no grow nbnonaaUtIcs 
The bone marrow of the sternom and rllj® was gravish red The bono marrow of 
the right tibia was light gror in some portions more yellow It was much firmer nnd 
more compact than normal imd showed a flnelv grannlar ent surface. 

JiUtoiogle Fxamlnntinn — 

Heart Bertious of the uirocardlum showed no chruigcs. 

Lungs ^Itli the exception of a bronchopneniuonla in the right lower lobe no 
nlmonunlltles were noted. 
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Lucr Tilt luer cells allowed n moderate {rrnniihril> of the c^tophsm Tlic 
Incr cells surrounding the ecntnl icjiis eontiincd large fnt globules There wns no 
cellular induration 

Spleen The follicles appeared atrophic There was a slight increase of con 
neefne tissue throughout the pulp The sinusoids were distended and filled with 
red blood cells A moderate number of monoeatic cells were scon throughout the 
pulp iS'o accumulations of Irniphocvtcs were found in ani of the fields 

Kidnejs The lining cells of the eomoJiited tubules lure snollcn, their ciloplasm 
was Gnclr granular In tnniir portions the nuclei were absent Some of the sections 
showed large nccuunilations of cells with puiicifi of cvtoplasni, but distinctlj out 
lined, deeplr stained nuclei These cells resembled large hmphocTtcs Tlicj were 
found in scicral sections, but were situated mainlr in the cortex (Pig 5) Giomsa 
stain revealed that onh i few of these cells showed granules in their ertoptnsm 



Hr a — Klilne> Section tlirouph kldnej cortex show Ini. Inflltrtitlon of Inmn mon- 
onuclear cells around plomciailf and proxlinnl coii'oluted tubules Siam of tlir e'lls 
are round the nuclei dense mil tin extopinsm ejnrj-r usimbllni, laixe I\ mplioci tes 
(X120) 

Most of these gninules were staiiic'd red, n few were blue Th(«e areas of cellular 
infiltrition corresponded with the nodules noted in the grn^s scetions 

Suprarcnals Mo abnornmlitics wtre noted 

Pancreas Throughout the pancreas cere waiiv cells, similar to tho«c "cen in the 
kidneis, were noted Thee invaded the parenelivmj in i irpi masses, so ih it onh 
outlines of pancreatic icini could be rocognired Gicnis i stain showed \erv few 
granules in the cvtoplasm of the«e cells 

Intestines ‘Sections of the esophagus, Btomarli, and smill iiitistines rc\i iled, in 
the region of the subnmeosi, large ateniniiIntion“ of rdls similar to those deseribid 
in the Itidmis and pancreas In a fiw seilmns there was soim noi rtisis which laid 
Iid to the formation of «mall iiliers Verv fen polvmorphonm tear hueocTjes win 
found in these regions The sulinns wliiih were taken from lh< i “ophagns shown! 
mine sm li iiher« Tin blood cissels jn tliise rigioies sliowiil no eh iiigi s 
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Lympli BOiIw Tlio arrliHcrture of the lympli nt>i3t*s was prewrvetj tie fJntuwJii* 
were diflttnded* Tie folUcJt s trer* Rnoll and Jndiitinctlj risible ilocy large 
JjTDplio^Xtlc cells, poor ia cvtoplasiu wer< foumL (ilenm stain rcreoled no grannie* 
within the cjioplawn of fhe^ ctlls. 

Skin nodules Sections which were taken from the skin nodule* reroalod niainlj’ 
ncerotlc lisrut a moderate numi er of polyraorpbonncleor leiK’oej'tes, and a few 
large Ijmphoertlc cells Bimllar to those described before 



fie Dura- Noto lh« maikcil cellular loOUrnOon. The cell* resemble those In 
the kidneya. \arlflUoo In titc shape, and stnlnlnc quality c*n be seen. There are * 
few mitotic flgnrcs ) 



Pljc. 7— Section of bene marrow showtnff tho preaence of larr* cell*, many re- 
•embUnc nirehXTt'^*. There ts variation In •!«; shape and staintnf quality The 
norm*] raarrow space* ore absent Not* the mitotic fleure* In th« upper centra] Ildd- 
(X5M.) 




486 


THE JOURNAL OP PEDUTRICS 


Dura Sections of the dura showed cells siimhir to those previously descnhed 
(Dig 6) The nuclear details were not recognizable and very bttle cytoplasm was 
present Neither the Giemsa nor the oxydase stains revealed any granules There 
were no mitotic figures In only very few fields did the cells actually invade the 
deeper portions of the dura. 

Brain Sections of the brain showed no abnormal clianges 

Bone marrow (tibia) In some of the fields the bone marrow showed cells similar 
to those described in the dura (Fig 7) The Giemsa and oxydase stains revealed 
a few granules within the cytoplasm Other sections revealed cells which were larger 
than those described beforcj which sliowed a loose chromatin network of the nuclei, 
and many mitotic figures The cells m general varied in size, shape, and staimng 
quahty, and appeared to infiltrate the bone marrow In many porhons large areas 
of necrosis were seen m which only ghosts of cells wore recognizable The Giemsa 
and oxydase stains revealed many neutrophilic, a few eoainophibc, and basophilic 
granules in the larger cells Some of the sections revealed an invasion of the bone 
and periosteum by these cells Sections which were taken from the bone marrow of 
the ribs and sternum showed a moderate number of fat cells in addition to occasional 
large cells similar to those described in the dura 

DISCUSSION 

The clinical and pathologic diagnosis in this case presented many 
difficulties The appearance of multiple tumors m the skull, proptosis, 
x-ray evidence of rarefaction and destruction in the membranous and 
long bones, marked anemia, severe emaciation and cachexia, suggested 
the possibility of generabzed sarcomatosis (the pnmaiy focus un- 
known), chloroma, multiple myeloma, sympaticoblastoma of the 
Hutchinson type, generalized xanthomatosis (Christian's syndrome), 
lymphosarcoma, atjpical leucemia, and leucosarcomatosis Because 
this case offered so many diagnostic possibilities, and because the ana- 
tomic and histologic findings at autopsy weie so unusual, it is felt that 
a detailed discussion of the differential diagnosis would be of value 

Leticemw — Clinically I did not feel that this case was one of leuce- 
mia In infancy and childhood leucemia occurs most frequently m 
the acute form with a course lesemblmg sepsis with extreme prostra- 
tion and high fever, ulcerative and gangrenous lesions m the buccal 
mucosa, tonsils oi pharynx, associated with enlargement of the lymph 
nodes and spleen, purpuric manifestations, and the presence of many 
immature lymphoid or myeloid cells in the peripheral blood Repeated 
examinations of the blood in this case faded to rexmal many immature 
cells The superficial lymph nodes and the spleen were only sbghtly 
enlarged Diffuse destruction of bone as was found on x-ray examina- 
tion IS very unusual in leucemia Ewing" states that the spongy 
trabeculae are often absorbed and even the shafts may be thinned, 
but a distinctly aggressive destruction of bone as in true tumors is 
missing ” Postmortem findings were not typical of leucemia The 
Ijunph nodes did not show marked hyperplasia, the splenic folbcles 
were atrophic, and the bone marrow consisted mamly of cells that 
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■\nned in size, shape, and staining qualitj, man) of ■\vlucli revealed 
mitotic figures, rarely scon m Icuccmin,* but common in neoplasms 
Ohloronxa — Tins disease is osscutialiy one of early cliildhood, and is 
clmmctcnred b) the deiclopracul of inflltratmt tumor masses in the 
cranial bones, orbits parauaBnl sinuses, ribs, and sternum Painful 
cjcophthalraos, progressno blindness, and deafness commonly occur 
The sclera frcquoiith lia\t a peculiar greenish hue, unlike icterus 
The hnipli nodes, Uicr, and spleen are frequently enlarged The 
presence of tumor mosses in the alimentary tract may produce severe 
mtcfltmnl symptoms The blood shows immature cells, cither of the 
lymphoid or mjeloid type usually with n moderate to marked leuco 
cjdosls At autopsy tumor masses are found most commonly involviug 
the periosteum, the dura, and the ligamentous structures The tumor 
growths in a vast majont) of cases arc characteristically of grcciwsh 
color The bone mnrrou le red or grajuah red, occasionally greenish 
Histologieall) , the tumor cclla tend to form parallel rows, and appear 
ns large undifferentiated nongramilar mononuclear cells My case was 
not typical of chloroma Prom the blood findings one could not estnb 
lish the presence of lenoemia, a great many of the bone marrow cells 
exhibited malignant changes conforming to a true neoplasm. The 
morphologic appearance of the epidural tumor, however, easily could 
have suggested the diagnosis of chloroma oven though it did not pre 
sent the characteristic green color 
"MulUplt "hlyeloDia - — Jlultiplo myeloma is an exceedingly rare dis- 
ease m childhood * It is characterised by a diffuse involvement of the 
osseous system with predilection for the vertebra, sternum, nbs clavi 
cles, scapula, and ilium Paraplegia occurs in 40 per cent of the cases, 
indicating extensive disease of the vertebra A pathologic fracture is 
frequently the first indication of bone disease occurring in 62 per 
cent of the cases and moat commonly involving a rib ® Marked in 
volvement of the skull may produce exophthalmos and symptoms of 
increased intracranial pressure Benco-Joncs protemnna is found in 
nearly 60 per cent of the cases Berklieiser* states that any marked 
change in the blood picture speaks against myeloma. S ray examina 
tion reveals multiple areas of medullary rarefaction with erosion of 
the cortex, in places presenting a definitely pnnehed-ont appearance 
Perforation is frequently observed Histologically, the tumors are 
composed of large cells often resembling plasma cells lying m a vason 
lar delicate oonnectn e tissue and stroma Clinically, I feel that it is 
possible to exclude multiple myeloma Several exnmmatious failed 
to reveal Bence-Jones protein in the unne There were no pathologic 
fractures and x ray examination, m my case revealed a diffuse nd 
dling of the bones mvolved unlike multiple myeloma in which the 
areas of rarefaction are usually isolated and sharply defined The 
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epidural tumors and cellular infiltrations in the pancreas and kidneys 
found at autopsy are unusual m myeloma Histologically, the tumor 
cells do not resemble the large plasma cell tjpe usually found in 
myeloma 

Sympaticoblasioma — S 3 Tupaticoblastoma of the Hutchinson type is 
characterized in the majority of eases by swelling of the bones of the 
skull, exophthalmos, unilateral or bilateral with ecclijinotic discolora- 
tion of the lids, profound seeondan anemia without leucocj tosis and 
the presence of an abdominal tumor in 50 per cent of the cases In- 
creased intracranial pressure with progressne blindness is common 
The tumors in the cranial bones increase rapidh m size filling up the 
temporal fossae, and proptosis becomes so marked that the cornea 
ulcerates The superficial lymph nodes are moderately enlarged 
X-ray examination reveals a diffuse mottling of the skull, periosteal 
thickening of the long bones, and small areas of destruction At 
autopsy a pinmary tumor is found, usually in an adrenal gland His- 
tologically, the tumor is composed of cells and their processes, de- 
rived from embryonic sympathetic neiious tissue An abdominal 
tumor was not palpated m my case Postmortem examination obvi- 
ously revealed that we were not dealing with a sympaticoblastoma 

Lymplwsai coma — Lymphosarcoma occurs with gieatest frequency 
between the ages of twenty and twenty-five years, and rarely in child- 
hood® It arises in the letroperitoneal, mesenteric mediastinal, cervi- 
cal, and superficial lymph nodes, and uncommonly in isolated nodes 
in the mtestinal wall Kiindrat® states that it is a regional disease of 
lymphoid tissue which spreads as a continuous grou th through the 
IjTuph channels, thereby differing from the sj stemic character of leu- 
cemia Isolated metastases m distant oigans are rare, but in ad- 
vanced cases the growth may invade the blood vessels, and true metas- 
tatic tumors form in the lungs, kidneys, skin, and other organs In 
such instances atypical cells similar to those found in the tumor may 
also appear in the peripheral blood in large numbers, making the dis- 
tmction between lymphosarcoma and leucemia difficult A primary 
growth m the lymph nodes or lymphadenoid tissue could not be dem- 
onstrated in my case , the invasive and locally destructive characters 
of lymphosarcoma were absent m the oigans involved, infiltration and 
accumulations of abnormal cells bemg the distinctii e features Also, 
anaplasia and mitosis of the cells were conspicuous^ absent m the 
lymph nodes described 

XantJiomaiosts (Chustmn’s sijndrome) —In 1919 Christian^ described 
a clinical syndrome in ehildren consisting of “Defects in Membranous 
Bones, Exophthalmos and Diabetes Insipidus ” He considered a dis- 
turbed pitmtarj^ function as the cause of the syndrome Rowland® 
in 1928 associated Christian’s syndrome with generalized xanthomato- 
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SIR, n discnao pnmunlj the rcsnlt of disordered, fat mctaboliEin in 
iiliicli tho rcticiilo-ondotliolinl ajsteni allows an excessive storage of 
lipoids, frequently in the fomi of cholesterol The disturbed pituitary 
function IB due to the encroachment of psendotnniors upon the pitni 
tnr\ bod\ or tuber cmorcuui Orbital imohemcnt frequently causes 
exopbtbnlmos The most outatnuding clinicnl feature is the presence 
of defects m the skull cbamctensticallv involving the inner tabic of 
tbo sknll more than the outer, having distinct, clear-cut but irregular 
edges and often presenting a mapbkc or geographical appeamnee 
(Schuller) Tlierc is a tendency of tbo disease to spontaneous rcinis 
siona and healing with now bone formation following x ray treatment 
to the affected areas® “ '' Mr patient showed no CMdenco of dis 
turbed pituitnrv function tho course of tbo disease was progressive 
X raj examination of tho skoU did not reveal distinct, clear cut areas 
with irregular edges and x rav treatment of the affected regions did 
not result in healing Two examinations of the blood revealed normal 
cholesterol values and postmortem histologic examination did not 
reveal the typical lipoid laden xanthoma cells 

Lcitcotarccmaiosts — 1004 Stemherg” attempted to isolate from 
recognised cases of leucemia certain cases charactenzod hv the pres 
cnoo in the blood of large mononuclear cells winch he behoved to he 
pathologic Irmphocvtes arising from an onginal tumor and by means 
of true metastasis producing a generalired systemic disease He np 
plied the name leucosarcomatosis and called these colls '‘lencoRarcoma 
cells ** Anatomically this condition differed from typical leuoemias in 
a more marked invasion into the lymphoid tissues particularly the 
raodiastmum with tumor formations — a true blastomatons condition 
as opposed to a hyperplastic condition which he believed charaotonstic 
of the tmo leucomiflB Within recent vears tho common belief is that 
the lar^e mononuclear cells m tho blood are myelohlasts or nndiffer 
enhatod stem cells and that loncosarcomatosis is more closely related 
to myeloid than to lymphoid Icucemia 

In 3 of Stemherg^R onginnl 6 cases n sarcomatous tumor was found 
in the mediastinum TSvo cases exhibited tumor formation on the 
inner surface of the dura and in tho skull The spleen was enlarged 
in 6 cases and there was generalired enlargement of the Ivmph nodes 
in 2 cases In 1916, eleven years later Sternberg^* reported a cose of 
leiicosaroomatosis which oUnicnlly resembles my case 

An eleTcm ycax-old diUd cotnpbitaed of foHgno and difllcnlty In breathing of fire 
monthi' duration. Examination of tbo blood rerealed a vbite blood count of 81,00{) 
on ndmlsilon and 6,250 ahortlv before death. Manr largo mononudonr “leueo 
■areoma coUa ’ Trero observed at various timet which led to tho diagnosis of a prob 
able leucoearcoinfttosii. 



490 


THE JOHRNAX. OP PEDIATRICS 


WBC 31,000 to 6,250, lymphocytes 4 to 28 per cent, polymorphonuclear lenco 
cvtes 6 to 30 per cent, myelocytes 4 to 9 per cent, “leucosarcoma cells” 42 to S5 
per cent. 

Postmortem examination roioaled largo, flat, firm tumors on the inner surface of 
the dura, enlargement of the spleen, liver, mediastinal mesenteric and retroperitoneal 
lymph nodes some of which were fnstd by confluence Tlic tumors of the dura con 
sisted histologically, of large mononuclear cells similar to those found in the blood 
The cells invaded the dura Similar cells were found in largo numbers m some of 
the lymph nodes and iniadcd the surrounding fat tissue They were also present in 
the splenic pulp, in the interlobular spaces of the hver, and in the bone marrow 

It IS true that some of the large moDonuclear cells that were ob- 
served m the blood of my case and classified as lymphocytes, might 
possibly have been "leucosarcoma cells Sternberg describes the 
tumor cells as being similar to those foimd m the blood It is also 
possible that the abnormal cells m my case were identical with those 
found in the epidural tumor In Sternberg’s ease the tumors showed 
a marked piedilection for the lymph nodes and lymphatic tissues, 
mme was conspicuous for the paucity of lymphatic tissue invasion 

Reabziug that it is at least not a clear case of leucosarcomatosis, a 
further search of the literature was made m an attempt to classify my 
case This search revealed only one case, similar enough to warrant 
my using the classification presented therein 

In 1912, Buschke and Hirschfeld*'* reported a case of a twenty-two 
year-old woman who, following a tubercubn injection, developed 
many tumor nodules throughout the skin The blood picture was nor- 
mal until four days before death when the white blood count rose from 
11,000 to 33,000 and many pecubar "tumor cells" appeared m the 
blood A puncture of the skm tumors revealed similar cells The 
cells were large, the nuclei round, sometimes indented, and showed a 
dense chromatin network and often several nucleoli The cytoplasm 
was stained sky-blue (Giemsa) In some of the cells azure granules 
could be found m varying numbei’s A diffeiential count at that time 
revealed polymorphonuclear leucocytes 35 per cent, small lympho- 
cytes 23 per cent, large lymphocytes 8 per cent, large mononuclear 
cells 5 per cent, and "tumor cells" 25 per cent Clinically, this was 
thought to be a form of leucemia consisting of abnormal cells classi- 
fied by Pappenheim as "lymphoidocytes " The autopsy revealed in 
addition to a bilateral pulmonary tuberculosis, tumor nodules through- 
out the skm, some of which were the size of a walnut The eyes were 
somewhat bulgmg, the bds swollen The bones showed reddish grav 
tumor masses The mucosa of the stomach presented tumor-bke red 
excrescences The large and small intestines showed ulcer-like depres- 
sions Both ovaries and parametiia were invaded by tumors The 
lymph nodes surrounding the abdommal aorta were enlarged, firm, 
and infiltrated by tumors "WTien the scalp was removed, tumor nod- 
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ulcs could bo deniouslratod throughout the frontal region. The dura 
also Araa co^c^cd b^ firm tumor nodnks throughout JSmears taken 
from tho Aarious organs rtACaled cells which were identified os lymph 
oidoc\dca In tho hmiph nodes ninn> mast cells were found Many 
mitotic figures could bo dimonstratcd The skin tumors showed large 
mononuclear colls similar to those found m the blood 
In discussing thoir case Buschke and llirschfeld state that there la 
no question that U is oik of sarcomntosib The primary tumor could 
not be located with certainty Thev mention that in the literature 
there are cases of IjTnphosarcomotosis in winch cndcace of lymphatic 
leucomia is also present They excluded this disease because they 
were unable to dlsco^c^ a new growth originating m the hmphatic 
organs In their own cast the tumors m tho lymph nodes and spleen 
wore rclativc]\ inmgnificant and were most marked in the bono mar 
row, skin, and o\ancs a pronounced deviation from the usual findings 
in l^TUphosarcoinn They considered as a second possibility leuco- 
sarcomatosis The I^unphoidocytcs they described w ere not similar 
to Sternberg's '‘leucosarcomn cells”, nc\ertbeloss, thc^ were mebned 
to designate their case loucosarcomatosis m the sense that all leuoemic 
proliferations, whether originating in mjcloid or hmpbatic hemato 
poictic organs, exlubiting a definite tendenej toward an anatomically 
mabgnant growth of mj eloid or Ijmphadenoid tissue should be called 
leucosarcomntosis In summanting their discussion tho> specify that 
theirs IS the first cose of leucosarcomatosis to be reported m wluch the 
new growth ongmated m the myeloid hematopoietic system and there 
fore proposed to classify it as one of myelosarcomatosis ' Se%eral 
years later, Hirschfeid in discussing tlus same case states that the 
lymphoidooytes described were of myeloid origin and the skin tumors 
consisted of dedifferentiated myeloid tissue 

An analysis of my case brings out a striking similarity clinically 
and anatomically to Buschke and Hirschfeid 's case of myelosarcoma 
tosis In both cases the white blood counts were only slightly elevated 
and the stained smears showed many atjTnoal cells which resembled 
young lymphocytes Hirschfeid is recently of the opinion that they 
are dedifferentiated myeloid cells My case also exhibited nodules 
throughout the skin, many of which had undergone abscess formation , 
however, at autopsy many mononuclear cells were present resembling 
those found in sections of tumor nodules in other organs Similarly, 
tumors were present in the bones, gastrointestinal tract and m the 
dura mater, consisting of cells many of which were myeloid in char 
acter Both cases were conspicuous for slight lymphatio involvement. 
In many places the malignant nature of the growths was made evident 
by the presence of mitotic figures and invasion of surrounding atmc 
tnres 
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SUMJIABT 

1 A case of an extremely i ai e disease m a child six and a half years 
old IS presented in which the essential featuies are multiple malig- 
nant tumors throughout the skeletal system, gastrointestinal tract, 
kidneys, pancreas, and dura mater which histologically have the ap- 
pearance of undiffeientiated myeloid tissue The blood revealed many 
atypical cells that lesembled young lymphocytes but may have been 
myeloid m oingin 

2 In an attempt to classify this case, a detailed clinical and patho- 
logic differential diagnosis is presented 

3 Emphasis is placed upon the difficulty m separating certain cases 
of leucemia from neoplastie disease 

4 With a great deal of reservation I have classified this case myelo- 
sarcomatosis after Buschke and Hu-schfeld 

lOi Sours Miohioan Avenue. 
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mPERTROIMIK P'ilORU slENOblS TAVTNS 

ArTIILR r ^ ARDEN M D 
Bernardino Calif 

T ASCII* in discussing tlie* ttioIog\ of lupcrtrophic p)Ionc steiiosib 
^ suggested the studj of its occurrence in twins ns a hkcl> means of 
determining, at least in some coses, whether this condition is congenital 
He reported a ease in one of monorj gotic twin girls and from this con 
eluded that it wtir probabU not congenital He suggested however, that 
a gTcnlcr number of cases must be recorded before a definite opinion 
could be formed One must be vcr> cautions in concluding that this 
18 not hereditary but onvironmcnlal as monozygotic t\nns might be 
liereditanlj diftcrcnt, duo to an unusual splitting of the oynim giving 
nse to great vnnnbihly in the anlngc This mcw is not gcnci^alb ar 
cepted, however Lasch's twins wore phjmcalh identical nud the 
placenta hod but one conunn Single conum, while exceptional mnv 
also be found ynth dirvgotic twmuiDg though Lasch did not think the 
possibility of dizygotic twins applied to the ease he reported His 
patient died a few dajs after operation yvhile the twin sister at no 
time showed sjTnptome or signs of pyloric stenosis 
Recent studios of mental disordcra m twins by RoaanofP should throw 
eonsidcmble light ou the etiology of these conditions ns regards heredity 
and cnynronmcnt This method of clmical investigation also lends itself 
to the 8tud> of physical disorders and parliculnrlj pylonc stenosis nw 
IjOBch has pointed ont 

The coraparativo rarity of this condition, together with tlio fact that 
obstetncinns report tliat approximately one birth out of 80 is multiple 
makes the imssiblc number of coses small It is difllcult to determine 
from some reports whether the twins arc monozygotic or dizygotic. 
ANTicrcy er possible, this has been investigated by corrcsiiondcnce 

All the reported cases discoyerablc yvero reviewed with the hope that 
interest would be created in reporting diseases occumug in monozygotic 
and dizygotic tyvniis. In time a snfiicicnt number may be recorded to 
make some conclusions possible on this and other conditions 

Rcdalm mentioned prlonc stenosis m two sets of twins, but said 
nothing about the tyT>c of twinning so hia eases cannot be used 

Davis,* m 1924, reported pylonc stenosis in twin boys, but un 
fortunately the records do not show whether the twins were monozygotic 
or dizygotic (Personal communication ) The diagnosis was confirmed 
by operation and both patients made imevcntful recovencs 

From tho Department of Pediatric*. Unlvenlty of California Medkral Schcwl. San 
Fmnctaco. 
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SDMMABT 

1 A case of an extremely laie disease in a child six and a half years 
old IS presented in which the essential features are multiple malig- 
nant tumors throughout the skeletal system, gastrointestinal tract, 
kidneys, pancreas, and dm a mater which histologically haie the ap- 
pearance of undifferentiated myeloid tissue The blood rei ealed many 
atypical cells that resembled joung lymphocytes but may have been 
myeloid m origin 

2 In an attempt to classify this case, a detailed cbnical and patho- 
logic differential diagnosis is presented 

3 Emphasis is placed upon the difficulty in separating certam cases 
of leucemia from neoplastic disease 

4 “With a great deal of reservation I have classified this case myelo- 
sarcomatosis after Buschke and Hirschfeld 

101 South Michejan- Avexhe. 
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HYPERTROPHIC PYLORIC STFNOSIS IN TWl\b 


Arthur E Vvruen, ^I D 
San Brrn \hrino Caltf 

L ASCII,* in discussing tlic ellolog^ of pcrlrophic p\loric atenosia 
suggested the stud} of its occurrence in tvnns ns a likch menus of 
determining, nt least in some eases, ivhethcr this condition ls congenital 
Ho reported a case in one of mono 2 >golic twn girls and from tins eou 
eluded that it ivas probnbl) not congenital He suggested howcicr that 
a greater number of cases must be recorded before a definite opinion 
could be formed One must be ^c^y cautious m concluding that this 
IS not boroditan but environmental as monozjgotic tivins might In 
hcrcditanh different, due to on unusual splitting of the ovum giving 
nsc to great variability in the anlagc. This \nov\ is not gonemlh nc 
cepted honcicr Lasch's twins were phj^call} identical and the 
placenta had but one conum Single conum, while exceptional mnv 
also be found with dirvgotic twinning though Lnsch did not think the 
possibUilj of dmgotic twins applied to the ense he reported His 
patient died a fevr days after operation, while the tinn sister at no 
time shoned symptoms or signs of pyloric stenosis 
Recent studies of mental disorders iti twins by Rosanoff* should throw 
considerable light on the etiology of these conditions os regards heroditi 
and environment This method of clinical investigation also lends itself 
to the sludj of physical disorders and particulnrlv pylonc stenosis ns 
Lasch has pointed ouL 

The comparativo ranty of this condition, together with the fact that 
obstetricians report that approximately one birth out of 80 is multiple 
makes the possible number of eases small It is difficult to determine 
from some reports whether the twins are monozygotic or dirigotic 
Wherever possible, this has been investigotcd by correspondence 

All the reported eases discoverable, were reviewed with the hope that 
interest would be created in reporting diseases occurring in monozjgotic 
and dizjgobc tvniis In time a sufficient number may bo recorded to 
make some conclusions possible on tlus and other conditions. 

Rcdnlm mentioned pylonc stenosis in two sets of twins but said 
nothing about the tvpo of twinning so lus eases cannot be used 

Davis* in 1924, reported pylonc stenosis in twin bo}s but un 
fortunately the records do not show whether the twins were monozygotic 
or dizygotic (Personal commnnicntion ) The diagnosis was confirmed 
b} operation and both patients made uneventful recovcncs. 

From th* I>«iHirtmwit of P&dlatrie*. Untrcralty of CallfomUi Medical School. Ban 

Prmnclaeo. 
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Moore ’5< cases also occurred m moiiozj gotic twin boys (Personal 
communication ) They -were not seen until the fourth week after on- 
set, at wluch time then condition was piecaiious as well as complicated 
by malana Both presented tj'pieal signs and symptoms of pylonc 
stenosis, diagnosis being confirmed at operation Due to their poor 
eondition both died about a week after operation 

Bdderback ’s*^ twins weie mono/j^gotic (personal communication), two 
months premature males Typical tumors were found at operation One 
trvin died wlirle the other made an uneventful recovery 

Mom ad® reported 228 cases of hypeitroplnc pyloric stenosis of which 
three eases were m three pans of tmns The type of twinning was not 
mentioned but since they weie normal one would suspect them to be 
thzygohc even though Lascb did not find it so in Ins cases 

Because of the discussion as to identification of monozj'-gotic twins, the 
following cnteiia were used to establish this in oui cases 

(1) Both were males, identical m every way by physical examination 
except one was more emaciated due to enrber onset of symptoms, 

(2) Hand prmts weie taken and found sufiSciently alike to be classi- 
fied as “1 Absolute Ab 1” accoiding to Bcichle ^ 

(3) For additional proof the obstctiician’s note at time of deliyeiy 
IS quoted “The placenta was a large one in size although it was not 
weighed Each coid was inserted at opposite sides of the placenta, each 
one havurg a battledoie attachment There n as only one clionon piesent 
The amnion sepaiatcd two amniotic sacs No line suggestiye of a fusion 
of two placentas could be found It nas apparently composed of only 
one placenta, and in every nay appealed normal ” 

CASE REPORTS 

Case 1 — Eistory — T K , aged nine weeks, was admitted to the University of 
California Hospital, February 9, 1931, with the chief complaint of vomiting since 
one month of age Family history was significant ns mother had arrested pul 
nionary tuberculosis and the twin brother had also been vomiting although not so 
much Delivery had been bi low forceps, birth weight 6 pounds, with question 
of prematurity No breast milk vas available and he was given whole cow’s milk, 
boiled, diluted with water After a week this was changed to Dryco upon which 
he did well for three weeks tlien started vomiting Formula was again changed 
to lactic acid milk, next to diluted evaporated milk and later to Eagle Brand milk 
without improvement For one week before entry he was given atropine 1/1000 
to 1/600 gram before feedings The vomiting continued, occurring shortly after 
feedings and at times was projectile For two days preiuous to admission the 
vomitus contained material resembling coffee grounds and ho vomited water as well 
as milk Intramuscular blood (15 c c ) was given Alarked constipation had been 
noted for two weeks although enemas showed some return There had been no 
infection. 

Weight on admission was 3170 grams and patient was markedly dehydrated, 
emaciated and pale having the typical appearance of a "little old man’’ with verv 
thin cheeks and sunken fontanel He seemed very hungry and sucked his fists con 
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•tfintl/ Skiti traa pale, drj" nntl iaoin^tlf and tJioro ncro email ihottj glaods in 
tho cervical And oxUlnry regione. Chcet wa« poorly clothed but otlionriae negative 
AMomcn wne ecaphold, thin aoi a small firm tumor mna could be fait In the 
right upper quadrant Iso pcrlitnltir waves could bo mndo out at any tiroo 

Zaiomlorv Da/o.— -Blood on odniuslon was Itcmoglobm 82 per cent (Sohli) 
RBC. 0,110 000 1\*BC 18,500 Jdff Polvs oS Lympliorjicn 4G Mononuclear 1 
Basophllet 1, Myulocjlca 1 Blood bemutrv 1 losma CO = OU volumes per 
cent, Plasma Cl = 470 mg p^r 100 cc. =2/3 mg per 100 e,c. Wasser 

atarta and Tuborculfn 01 were bntl» tn^gntBc. 

Barium meal with llnoroscopr sboned 80 jkt cent gastric retention at the end 
of 0 hours. Bronchopneumonia was rnvcalod In tho fM.rmnnont films made 



1 T K- left D. iC rl^ht. twenty~ooe monOix 


Treatmenf —Patient was given parenteral fluid* ond thickened feedings preceded 
by phmoborblbil 0 004 gram. ProJCctUe TotmUng of .rater ond formula eontlnued 
tma gaotrio larage eonidotontly obowca marked retention of food In Oio Itomadi 
After farther preparation with parenteral floida a Jlommstedt operation was done 
on February 10 1032. A typical pyloric tomor was found Just before closing 
the abdomen the peritoneal cavity waa filled with normal anline. 

After operation, tho infant retained the first tew small feedings of whole lactic 
arid milk vrith added Karo sugar but then began to vomit. VonJltos eonUlned 
old blood. His temperature was 88 6 0 He Coughed ocensionaUy but hU chest 

waa negative to physical eiaminatioa He continued to vomit moot of bis feedings 
ond the atnoont of blood Increased so that the second postoperatlTo day he ap* 
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SlooreV eases also occurred m monozj^gotic t-win boys (Personal 
communication ) They i\ere not seen until the fourth week after on- 
set, at which time their condition was piecanous as well as comphcated 
by malaria Both presented ty pieal signs and symptoms of pylonc 
stenosis, diagnosis being confirmed at opeiation Due to their poor 
condition both died about a week after operation 

Bilderback ’s“ twms were monoTygotic (peisonal communication), two 
months prematuie males Typical tumois were found at operation One 
tivin died yhile the other made an uneventful recovery 

ilonrad® reported 228 cases of hi'peiliophic pylonc stenosis of which 
three cases were in three pans of twins The type of twinning was not 
mentioned but since they were nonual one would suspect them to be 
dizygotic even though Laseh did not find it so in his cases 

Because of the discussion as to identification of monozj’^gotic twins, the 
following cnteiia were used to estabbsh this in our eases 

(1) Both were males, identical in evcrj way by physical examination 
except one was more emaciated due to caiber onset of snnptoms, 

(2) Hand pimts were taken and found sufficiently alike to be classi- 
fied as “ 1 Absolute Ab 1 ” according to Reiehle ' 

(3) Foi additional pixiof the obstetrician’s note at time of delivery 
is quoted “The placenta was a laige one in size although it was not 
weighed Each coid was inserted at opposite sides of tlie placenta, each 
one having a battledoie attachment There vas only one chonon present 
The amnion separated two amniotic sacs No bne suggestive of a fusion 
of two placentas could be foiuid It vas apparently composed of only 
one placenta, and m every wai appeared nonual ’’ 

CASE REPORTS 

Case 1 — Sistory — T K., aged nine nreekB, ivas admitted to the University of 
California Hospital, Febmarj 9, 1931, ivith the chief complaint of vomiting since 
one month of age Family history ivns significant as mother had arrested pul 
monary tuberculosis and the twin brother had also been vomiting although not so 
much Debvery had been by low forceps, birth weight 0 pounds, with question 
of prematurity Ho breast milk was available and he was given whole cow’s milk, 
boiled, diluted with water After a week this was changed to Dryco upon which 
he did well for three weeks then started vomiting Formula was again changed 
to lactic acid milk, next to diluted evaporated milk and later to Eagle Brand milk 
without improvement For one week before entry he was given atropine 1/1000 
to 1/600 gram before feedings The vomiting continued, occurring shortly after 
feedings and at times was projectile For two davs previous to admission the 
vomitus contained material resembling coffee grounds and he vomited water as well 
as milk Intramuscular blood (15 cc) was given Marked constipation had been 
noted for two weeks althongh enemas showed some return There had been no 
infechon. 

Weight on admission Tvas 3170 grams and patient was markedly debjdrated, 
emaciated and pale having the typical appearance of a ‘‘little old man*' with very 
thin cheeks and sunken fontaneh He seemed very hungry and sucked his fists con 
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blood and a markedlr iKwitlre bcnzldlm t at for blood was abo noted in the few 
gtooU poigcd- Gastric lusuge twice dally consistently showed considerable retention, 
Fcbnmry 13, a llummatcdt operation was done under local ancsthcala and a typical 
oUrO'Shnped tumor was fonnd A imall section token for examination revealed hyper 
trophy, hTi>crplasln, interstitial edema and hynllniiation of prlorlc smooth muscle. 
Just before closuro of the vround the abdomen was filled with normal saline. His 
poftopcTGtlvo course was uneventful Ho took gradually increasing amounts of 
formala withont vomiting and his weight steadily increased. Ilia stools later be^ 
came negntiro for blood Ifo mxs tmanfused to impro\o his anemia bnt ns in the 
ease of his brother this was difficult bevnuso of an apparent anomaly in the valve* 
of his veins. 

Patient was discharged lo days afttr operation weighing 43S0 grams, a gain of 
rsO grams since admission and continued to do well 

Both patients were scin again In ft.pleml>er 1B32, aged 21 months. They 
had l>ocn perfectly well since discharge T K weighed 31 pounds 10 ounces and 
was 34^ inches tall, while U K s weight was 30 poimdi 7 ounces and his height 
inches, T K has been five roontlis behind his twin in development, that is, 
walking, talking, etc 

CONCLUSIONS 

1 Uj portropluc p\ lone stenosis is reported m monozj gotic twin boj s. 
A renew of prenovis reports stiown thnl accurato information regarding 
motion gotie or dmgotie twiimmg is seldom mentioned, decreasing the 
\nluo of tlicse reports Reports of pjlorio stenosis oecumng m only one 
of twins should llhcwiso be carefnU} rci>ortcd regardmg placentation 

2 njportropbic piloric stenosis in twans is rare and m tho small 
number collected one would conclude that tbero is more evidence in 
faior of a congenital theory than against it bnt one mnst await tho 
recording of more eases before a rant conclusion can be made. 
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peared very pale and decidedlj norse His hemoglobin was 34 per cent (S) EJB C 
1,780,000 He was given 75 cc citrated blood with great difficulty, presumably 
due to an anomaly of the valves in his veins Following this transfusion he im 
proved generally, vomited less but his stools became dark and tarry His 
hemoglobin was 42 per cent (S) and E B 0 2,480,000 

Two days later he was transfused again with the same difficulty Parenteral 
fluids were administered as needed After a third transfusion his hemoglobin went 
up to 65 per cent (S) and his EB C were 3,700,000 

After flve da^s vomiting ceased and the smaE [unountB he spit up did not con 
tain blood although lus stools continued to be tarry for a few days longer and a 
positive Benzidine test was obtained for a stiE longer period, but finaUy the stools 
became normal He gained slowly and additional transfusions were necessary 

On AprE 6 he had fever and signs of bronchopneumoma were present, most 
marked on the right This was confirmed by roentgenogram The following day the 
left ear drum was incised and drained pus for a few days TTm cough and a low 
grade fever persisted Chest films remained unchanged and suggested perifocal 
tuberculosis Tuberculin test 1 0 mg which was repeated, was negative 

Since his weight had become stationary the formula was changed to tuo parts 
evaporated milk to one part of stock solution, foUowing which he gamed steadily 
in spite of occasional vomitmg 

On March 26 he developed definite signs of whoopmg cough after an accidental 
exposure some days before He became extremely lE, cyanotic and toxic and 
vomited constantly He was given pertussis vaccine without demonstrable improve 
nient He improved when placed m an oxygen tent but became cyanotic whenever 
removed for feedings. After a very stormy course he was discharged from the 
hospital on June 29, 1931, stiE havmg a sEght cough but afebrile and otherwise 
m good condition. Discharge weight 6800 grams 

Case 2 — History — D K., white male, aged nine weeks, was admitted to the 
Umversity of Califorma Hospital on February 10, 1931, with the same complaint 
as his brother, who had been admitted the prenous day, vomiting smee one month 
of age only loss severe Birth and feedmg history were practicaEy the same as 
that of twm brother Ho did weE for a month when he began to vomit a small 
amount of formula This usuaEy occurred immediately after feeding, never longer 
than one half hour Vomiting was projectEe in type and did not show mucus, blood 
and bEe Vomiting continued intermittently for two weeks during which he lost 
most of his feedings, so the formula was changed to evaporated mEk 6^^ ounces, 
water 14 ounces, 4 ounces every four hours, inth cessation of vomiting untE two 
days before admission Durmg this final period he vomited practicaEy everything 
including water He had gained 3 ounces since birth but failed considerably during 
the past three weeks Stools had been few and constipated and there had been no 
infection or fever 

Physical examination on admission revealed a weE developed but poorly nourished 
dehydrated infant, weighing 3800 grams His skm was melastic, dry and pale Ho 
had a soft scaphoid abdomen, and a defimte smnE firm mass could be felt in the 
left upper quadrant but no peristaltic wave could be made out 

Laboratory Data — Hemoglobin 63 7 per cent (S), EBC 3,150,000, V7BC 
10,900, Polvs 32 per eent Tuberenhn negative Plasma CO, 43 7 volume per 
cenL Bari um meal under fluoroscopy sliowed marked retention 

Treatment — For three days foEoivmg admission whole lactic acid mEk with 1C 
per cent added Karo thickened with rice flour, was given every four hours with 
phenobnrbital 0 004 twenty mmutes before each feeding Additional flmds were 
administered parenteraEy Vomiting continued and soon became dark red with 
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set fnr apart 3\ith tlicir lion7oiitRl axes directed laterally and strains 
mus 15 often present While the height and circumference arc nsiially 
normal, the skull length is shortened and the occiput flat, giinng n 
bmehj cephalic type 

Physical development may be normal or retarded Jlcntal defloioncy 
may or may not be present and other deformities may be found, such 
as syndaotvliani, high pnlnte undescended testes, and acrocyanosis 

X ray of the skull shows the wide separation of the orbits and large 
antenor narcs Intcrsutuml bones roar bo present or the sutures m 
complete with absence of digitations 



sic 1 — Cum 1 m*- *• 


Aocordmg to Reilly, the most common form is that with facies and 
a family tendency onr cases falling mto this variety 

Wo are describing briefly two cases, a female twelve years of age 
and a male of six years brother and sister The mother of these chll 
dren, aged forty years has the typical hypertelono facies more marked 
than the daughter or son She appeared very sensitive about her con 
dition and would not consent to allow ns a picture of herself, altbongh 
she showed ns a picture taken in her infancy which illustrates the 
facies qmte well On further question it was found that her father 
also had a similar appearance As near as we oould determine the 
mentabty of both adults was oppnreutly normal A third chdd, the 
oldest in the family is the only normal one 
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CASE REPORTS 

Case 1 — Ed D, male, sis jears of age, was brought to the physician because of 
frequent sore throat and head colds 

The history of birth and derelopmcnt appeared entirely normal, and his general 
health ivas excellent 

On casual inspection, attention ms immediately drrnrn to the eyes irhich ap 
peared to be mde spread, and the mother volunteered that the boy had been that 
iray since birth and that her second child, a girl, had the same type of face 



Figr S — Case 2 


The essential findings arc in the face and head The skull seemed unusually 
large, particularly in width, the ocuput rather flat, the forehead high, while the 
frontal and orbital prominences were vcri slight. It would seem that the skull has 
been flattened from before backward 

The other notable feature was the appearance of the eves, seemingly far apart. 
The bridge of the nose ivas moderately depressed and broad, the nose not being 
retrouss^ 

The eyegrounds "uerG normal and no definite atrahisDius was noted The hard 
palate seemed high and the child spohe with a mild defect in articulatiom 

PhvBically and mentallr, the child appeared to he nonaaJ m all other respects 
Tuberculin and Wassermann tests were both negative 
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■\\li\lo this child la n mild <a«o nnd the plctnrc la not particularly convincing the 
fades frai charactcrlBtlc on netual inspection nnd torred to dlacoror tho more 
definite ease in the sister nnd also bring to light the definite fnmillnl hlatorr in the 
parent and grandparent X my of tho akull wna not nnusonl 

Case 2. — ^Em D, a sister twelve years of ngc, presented n more definite facies 
than her brother 

Her birth dovelopraontal and past medical histories were all quite nonnnh She 
appeared nnuffuallr alert and intolUgent nnd was quite sensitive about her face 

Tlio eyes wore unusunllv far apart The bridge of tho nose was greatly dopresvfd 
and broadened while tlio nose wns rctronas^ The face seemed amnll In compariaon 
to tho cmnlutn. 

There were no other abnormal iihyiical findinga 

Table I gl^es measurements m luillimetors of patients and compan 
sou with normal subjects of the same npis 


T\ble I 


oftarr 

ED D 

rXTIEST 

6 MU 

VORMAL 

VM D 
rATjLvr 

1 _ TR 
SORatAL 

Between internal eanthl 

33 lom 

30 mm 

4iJ mm 

24 

moi 

Between external cnnthl 

l(h> mm. 

8u mm. 

105 mnn 

00 

mm 

Botwwn center of pupils 

CO mm 



1 0 mra 



Right orbital height 

SO mm 

-2 mm 

23 mm 

25 

mm 

lycft orbital height 

30 mm 

22 DinL 

28 mm 

2r 

mm 

Bight orbital width 

40 mnt 

SO mm 

45 mm 

35 

mm. 

Left orbital width 

40 mm 

30 mm. 

45 mm. 

85 

mm 

6 RULL 

Grcfttcst dreumferenee 

4ir mm 

rOO mm 

MS mra 

52.) 

imn 

Greatest length 

170 mm 

170 mm 

170 mm 

170 

mm 

Greatest width 

140 mm 

ISO nim 

100 mm. 

140 

mm 

Cephalic index 

8—3 mm 

70 mm 

04 1 mm 

80 

mm 


(Tho eephalk Indei i* oMnlned b\ muUlplyIne the cranial bren 1th b> 100 and 
dIvlUng b> the cmnlal lonprtlu) 


Tho following is tho mdlologlc diagnosis of the i my of Em D (Dr TV IL 
MDlcr ) 

Sl:vU X ray examination of the skull made In the lateral and anteroposterior 
views shows an overgrowth of the Icseer wings of tho sphenoids which hare ossified 
early and grow excessively Tho orbits oro widely separated duo to the overgrowth 
of tho wings of the sphenoids. Tho anterior portion of tho skull is Irregular in out 
line suture lines ore norranh 
Teeth I^ormsh 
£Uuccs Normal 
SeTla Turciext Slightly enlarged. 


StrUMARl 

'Two oases of hrpcrtelonsm wnth a definite fiumhal history, all with 
out mental deficiency arc reported 
8 fi 0 E- State Brxnrr 

REPERE^OE8 
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2 Garrod, Batton Thursfiold and Paterson Diseases of Clhlldren. 
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in the first feiv days These began to disappear and by the time the temperature ivas 
normal he was symptom free, except for an occasional sweat There was no change 
m hiB weight during his hospitalization He was discharged symptom free after 
two weeks’ stay in the hospital and at the end of three months is apparently well 
The duration of symptoms was eleven weeks 

Epidemiologic Study — ^After the confirmatory evidence afforded bj laboratory 
nork, we attempted to investigate the milk supply The milk was obtained from a 
special herd which gave no history of abortions The milk was not pasteurized and 
the dairyman had forgotten to tell the mother to boil the milk, as was his custom 
when babies ncre started on this brand Tlie milk was not labeled as pasteurized 
Blood studies in this herd revealed a number of positive and suspicious reactors 

SUMMARY 

1 A case of B abortus infection, beginning in a seven-months old 
infant is reported 

2 This IS the firnt case to our knowledge that has been reported 
from this section of the country in infancy oi childhood 

3 A clinical diagnosis was made and was veiified by positive blood 
culture and agglutination test 

4 B ahoi tus mfeetion in infancy may be more frequent than is now 
recognized Any unexplained feiei should suggest the possibility of 
its occurrence 

5 Universal use of pasteurized milk will eliminate this disease in 
the early years of life 
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ALLPRGIC EPILEPSY 


J Klein II D 
CnicAQO Illinois 

I DIOPATHIC opilcps\ 18 Q clinical niTidrome winch la as yet not 
clearh understood TIic ob8er\ation of on asthmatic cluld suffer 
ing from epileptic fioizurcs brouglit op tlic question of allergy m rcla 
tion to epilepsy Spangler^ studied 100 consceutne cases of adult 
epdepsy and found that in 88 per cent there was a history of allerg} 
in the anccfitors lie notes that gaatromtestmal allergy ls an impor 
taut factor in the development of comnilsions in the epileptic child 
In hi8 senes Spangler reported that 32 per cent of the patients had con 
vulsions in infancy Among the parents and grandparents he found 
11 cases of epdep^, 35 cases of astliraa, 7 of hay fever, 14 with urticaria 
G With a historj of oczemn, and 6 who had migraine Multiple allergic 
mamfestations were observed lu one third of all tlic epileptic patients. 

A n Bowc* states that allcrg} is undoubtedly the cause of certain 
cases of cpilcpsj especinllv m children lie reports two such cases 
(1) a four year old asthmatic child who nns sensitive to pollens and m 
whom immunliation resulted in freedom from asthma and cure of the 
epilepsy, and (2) an eleven year-old child who suffered from petit mal 
for SIX years and was sensitlvo to cat horse, and rabbit hair De 
seuBitixation to liorse Iiair and removal of her hair mattress resulted 
m complete relief for tu 0 years S J Levin’ reported a three-year-old 
child with epileptic seizures m association with sensitization to Amerl 
can, Swiss and Koquefort cheese On eliminating cheese from the 
diet there was a complete cessation of epileptic reactions Levin gives 
credit to Pagniez and Lieutaud* for having first pomted out the fre- 
quent occurrence of allergic manifestations in certain instances of 
epilepsy Their first report was that of a yonng man who suffered 
from epileptic seizures which were induced by eating chocolate 

In this country J L htiller* was among the first to emphasize the 
importance of allergy in relation to the epileptic syndrome He ex 
presses the opinion that the epdoptio seizure is an anaphylactic mani 
festation, and thinks that in some cases of epilepsy food sensitization 
IS responsible 

Angiospasm is an important factor lu the explanation of epileptic 
manifestations and is regarded by some as one of the effects of al 
lergy There ore a number of authontacs who explain the epileptic 
gvndrome on the basis of a cortical ischemia induced by angiospasm 
(Perez, Olkan, Bolsi, Etienne ) 

Department of PoClatrlc* Northweateni Unhrenilly Medical BchooL 

sos 



506 


THE JOtlRNAE OF PEDIATRICS 


Back of these alleigic and epileptic manifestations there is some 
hereditary defect which is tiansmitted by the germ plasm Thus 
Prugom'’ has proied that the alleigic constitution is transmissible 
through either parent, although the type of manifestations may differ 
in parent and child 

As to the nature of this metabolic or constitutional defect, little is 
definitely knoira However, Auguste Lumiere^ m 1921 published a 
brilliant hypothesis in his study on the role of colloids in biology 
This work deserves to receive more attention since it is based on ex- 
perimental evidence and seems of gieat practical importance Lumiere 
maintains that anaphjdactic phenomena are due to an alteiation m the 
colloids of the tissue Qnids and blood plasma wherein the usuallj 
finely dispersed colloid particles are agglutinated and form precipi- 
tates in the perivascular lymphatics and tissue spaces A flocculation 
of these altered colloid particles in the lungs causes asthmatic symp- 
toms, in the brain it results in epilepsy Lumiere went further and 
suggested that treatment should aim at dissolving or breaking up this 
abnormal state of the colloids Lumiere ’s theories and expenments 
are desemng of more intensive investigation 
Because of its implications and cluneal interest I uish to add the 
following clinical record to the literature 

L B , aged eiglit j-enrs, first attended the Pediatric Department at Northwestern 
Dniversity on March 21, 1931. She complained of frequent attachs of dyspnea, which 
had been occurnng at irregular interrals since the ago of six months She also 
coughed frequentlr, and was 10 per cent under weight L B was the first bom 
child and had been breast fed As an infant she was very fat At one month of 
age the patient developed eczema which persisted until she ivas two years old, and 
has never recurred. The periods of asthmatic dvspnen nppenr every few days and 
at times are so severe that she becomes cyanotic 

She had measles, whooping cough, hay fevor, and Infer pneumonia complicated by 
empyema (aged six years) Tonsillectomy and adenoidectomy were performed at 
four years of age The familv history was not very illuminating The mother had 
died of pneumonia and heart trouble at twenty eight years of age The father is 
living and well No history of famihal asthma, hav fever, hives, or epilepsy could 
be elicited from an aunt who accompanied the child 

On Jan. 28, 1930, the patient had an attack of epileptic convulsions The attack 
was preceded by a severe paroxysm of asthma and followed by cyanosis and coma 
Since then the patient has been troubled by epileptic convulsions, which occur every 
week, sometimes several times weekly It was found that the number of attacks 
was reduced by the asthmatic treatment, men the latter was omitted for a penod 
of four months, the epileptic seizures increased in frequency 

On physical examination the patient was found to be of asthemc habitus and 
very much undemounsUed. Her cheeks were flushed The respirahons were fre 
quent and labored 

Examination of the head and neck showed no noteworthy defects The eyes 
reacted to light and accommodation. The ears were normal, as was the heanng 
The teeth were apparentlj normal The tonsils had been removed Tlie tongue in 
its antenor half presented enlarged, congested papillae which gave it a “raspberry 
appearance 
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The thorax ^ra* barrel ihoped and tlio atcrnam rra« onnsoally prominent Thare 
wqb Terj little motion of the che*t on rcaplration Tbo Idq^ were bjperrewnant 
ond empbyaemotoai Tlio br».ath Kmoda wore distant Notnerona fin© ond eoarao 
plplnc rAIca wero heard on expiration. 

The heart border* were indistinct bccanso of tlio emphj-tenUL. The apex wni In tho 
dftU Intcrtpaeo and in tho mid clavicular line Tho heart tone* were mtdHcd There 
were no murmurs. 

The abdomen was retracted Xo locallred rlgldltv or tenderness wa* elicited nor 
were there any palpable mnsscTL Ivcitber tho Uver nor tho spleen was palpable 

Tho skin over tho left forearm on tho extensor surface porcented n dry, erythem 
ftton* area which had boon present for months and looked like an eexematoo* ledon 

Tho extremities were normal. There wero no other noteworthT finding* in tho 
roullno physical examination 

Blood nomoglobid 75 per cent R B C o,l80,000} W B 0.21450 BiUcrcnOal 
Count Polymorrhonuclcars 03 per cent, lymphoeydes 31 per cent ooslnophlles 6 
per cent 

Urxne Straw color sp gr 1 024 cloudy, renction alkaline, few white blood 
corpuscle*, amorphous phosphate*, traco of albnmln no *ngar or dlftcctlo add. 

X ray Exnmlnatiou The frontal sinuses wero not dcvolopcd. Tlie ethmoid* 
were not Derated The maxitlary ontrn were rnftB and not well aerated- The right 
nuLXlUary antrum, wn* denser than the left Tho sphenoid elnnics TTCro not yet 
Derated. The ecDa turcica was nortaol. 

The chest roentgenogram revealed a normal cardiac and aortic cmtlinc The 
cardiophrcnle angle wo* especially prominent on tho right side boenuse of the low 
dlapbragttu 

Skin Test* These tests wor« done la the Allergy Clinic and showed that the 
child was tensitlre to chlekcn feathers, duck feather* horse dsader, house dust, 
eggs radish rhubarb •plnaeb, tomato mustard, herring ragweed (++ + +) and 
ceckleburr 

Sputum Examination There were no tubercle baciUL Tbero were numerous 
gram positlre diplococel bflciHi, and short chain ftrcptoooccl. Eoslnophilw wero 
preecut, bat no Carschmanit * iplrai* or crystal* 

Clinical Diagnosis Asthma and epilepsy 

COMMENT 

This eiglit year -old girl is of a markedly allergic constitotioti (ec 
zema, liay fever, aathma, skin teats) and, m addition, suffers from 
frequent epileptic seizures, wlucli seem to be related in their mcidenoe 
to the attacks of aathma It la possible that these convalmTe disturb 
anoes may be due to an alkalosis brought about by aspbyiia during 
the astbraatic paroiysni Howeror it la quite possible that both the 
asthmatic and the epileptic symptomB may be dne to the underlying 
allergic reaction 

Tlie treatment has included calcium ephednn belladomia, and at 
tempts at desensitiistion agnmst offending allergena At times syap 
tomatie relief la afforded but in general, the results of treatment tbu* 
far hsTB not been very encouraging Imtolv the use of sodium thio- 
sulphate has been resorted to intb the purpose of altering the col 
loid state This treatment was suggested by Lumicre and is based on 
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lus experimental studies For the past three months there have been 
no epileptic seizures and two mdd attacks of asthma However, it is 
too soon to make any critical comments on the thiosulphate therapy 

SUMMARY 

1 Attention is called to the very significant relation of the state 
of allergy to certain types of “idiopathic epilepsy “ 

2 A case report is presented of an allergic eight-year-old girl who 
has epileptic seizures in association with her asthma 

3836 tv Adams Street 
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THE USE OP ^\HOLE CITRATED BLOOD lATRAJIDSCULARLY 
lA" A MLAbLES EPIDEMIC 

Robeqt Lord, MJD 
Providence, 11 I 

TN January and > ebruarj of 1932 tliero occurred m Providence, R I , 
a widcHprend epidemic of measles The epidemic was a mild form 
of the disease, and did not tend to cause complications The Q-sailable 
Rupplj of comalescent sernm was soon exhausted and the paucity of 
adult cases during the epidemic prc\cnted a replacement of the sup 
pi) Phj’sicians wore therefore unable to obtam serum for use on 
the jouiiger cliildren exposed to this disease, and m a number of 
cities and towuis vrerc forttd to use blood acquired from the con 
\alescent cases in the liomes, or m a few instances from parents who 
had the disease cither m chddhood or In jouth 
The total number of cases ui Jauuaiy and February, 1932, reported 
to tho ProMdcnce Board of Health was 4,827, wnth onlj 10 deaths 
during these mouths I wish to report 89 cases which were gnen 
whole citratcd blood direct from the donor to the recipient in the 
homes The method of administration was to draw 3 c o of sterile 
2 per cent sodium citrate solution into a 30 c c synnge and withdraw 
from one of the veins in the donor e arm anj'whore from 5 to 25 c-c. 
of whole blood This was injected intramuscularly into the external 
aspect of the left thigh of the recipient about midway between the 
great trochanter and the external condyle of the femur 
The average time of injection was four days after the rash occurred 
in the patient to whom the child was exposed The average amount 
injected was 20 c c The majority of the donors were brothers or sis 
ters recovering from measles and tho blood was not taken unless the 
donor’s temperature had been below lOO" P for forty-eight hours and 
no complications were present In 14 cases 25 to 30 c c of the parent » 
blood who had had measles from ten to thirty five years previously 
was uaed> The age of the recipients varied from fonr months to 
eleven years After the blood was given tho parents were instructed 
not to carry out any precautionB os to isolation except m four in 
stances where the blood was given to infants under one year oliL 
I have separated these 89 cases into 4 different gronps because they 
consist of the observations of 4 different pediatricians All of the 
recipients m Groui>s 1 and 2 were exposed to other members of their 
own families, only one patient being exposed to a schoolmate and m 
this case the recipient showed definite signs of measles In this way 
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it IS possible to evaluate the seventy of the cases treated with whole 
blood as compared with the untreated eases m these families I realize 
that this evaluation of necessity must be a matter of personal 3 udg- 
ment and may be open to cnticism 

The first group of 29 cases are from my own practice and were 
under my personal observation I have classified the average case not 
treated with whole blood during this epidemic in the foUowmg wav 
temperatuie 102°-104° P, conjunctivitis 3-plus, rash 3-plus, cough 
3-plus, and duration four days The cases which were treated with 
whole eitrated blood are shown in Table I 


Table I 


NAME ; 

HIGHEST 

TEMP 

CONJTTNCmvmS 

BASH 

COUGH 

BURATION 

IN DAYS 

COS[PLIOATIO\ 

A H 

101 

0 

+ 

0 

2 

0 

H W 

103 

0 

+ -h 

+ 

2 

0 

S L 

101 

+ 

+ 

0 

1 

0 

D D 

103 

+ 

+ 

+ 

2 

0 

B.K 

101 

0 

+ 

0 

1 

0 

C K 

102 

+ 

-f + 

+ 

2 

0 

L 

100 

0 

+ 

0 

1 

0 

A C 

100 

0 

+ 

0 

2 

0 

E C 

100 

0 

+ 

0 

2 

0 

J C 

105 

+ + 

+++ 

+ + 

3 

0 

B C 

100 

0 

++ 

0 

2 

0 

H G 

High 

0 

++ 

0 

1 

0 

N O’N 

105 

+ 

+ + 

+ 

1 

0 

N E 

100 

0 

+ 

0 

1 

0 

B G 

101 

+ 

++ + 

0 

1 

0 

D G 

High 

+ + + 

+ + + 

+ + + 

4 

0 

P D 

101 

0 

++ 

+ 

2 

0 

C 0 

99 6 

0 

+ 

0 

1 

0 

T H 

101 

0 

+ + + 

0 

2 

0 

A C 

98 6 

+ 

++ 

0 


0 

R C 

? 

0 

++ 

+ 


0 

E K 

99 6 

0 

++ 

0 


0 

R K 

99 6 

0 

++ 

0 


0 

R T 

99 6 

0 

++ 

0 


0 

V S 

99 6 

0 

++ 

0 


0 

J W 

1016 

0 

+ 

+ 

2 

0 

W K 

102 

+ 

+ + 

+ + 


0 

C K 

102 

+ 

++ 

+ + 


0 

C M 

102 

0 

+ 

+ 

2 

0 


The second group, 38 in number, are tabulated from the records of 
my associates and fiom the obseri'ation of the parents, asking them to 
compare the donor and the recipient as to comparative severity of the 
measles In every instance the donor was older than the recipient 
and would be expected to have a milder case than the recipient The 
terms used in this group are as follows “Mild” means slight con- 
junctivitis, slight cough, temperature not over 102° P and a geneialized 
rash “Severe” means a typical case of photophobia and conjunc- 
tivitis, irntati\e constant cough, temperature 102° to 104° P , gener- 
alized confluent rash There were 24 mild cases and 6 severe cases 
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Of the latter 3 patients had received but 6 c c to 10 c c of whole 
citmted blood Eight cases did not contract measles at all but were 
exposed thoroughly and no precautionary isolation was attempted 

The tliird group consists of 17 cases m an orphanage One of my 
associates took 8 ounces of citratcd blood from one donor, a girl who 
had had measles within eight weeks and gave about 10 c c to 16 c c 
to each of the children These children had been exposed twice in a 
nurserv Tlic first exposure and the second exposure were about 
eighteen days apart None of these children had had measles They 
vaned in ago from eighteen months to four years Ten de> eloped 
very light cases while 7 did not have measles at all- 

in a fourth group I nisli to gi\o m more detail a summary of the 
manifestations of measles which occurred in 5 cases, because in this 
way some of tho points which I wish to emphasise in the use of whole 
citrated blood as a therapeutic measure of great value m lessening 
the seventy and preventing the complications of measles can be 
pointed out 

Oise 1 — Earl II , a twin cloren j-enr* old dovdoped meoalea rnih Dec. 25 1931 
T^mpemturo 101 to 102 F marked pbotopbobln and eonjonctivitlt lerero con 
fluent tubIi all otct hU body marked cougb, but no eheit elgni. Ho rocorcred in 
four dayi but coughed for one week On Doc 20 wlien his temperature was 98 , 
20 e.c. of whole blood was taken from him and Injected into tho left thigh of 
Florence il., a twin sister On Jan C 1932, Florence started with a slight cough 
and temperature 101 to 102 Oa Jan. 0 she bad a gonartfllsed sorcre eonflocat 
mesisles rash all orer her body which appeared within twelro hours. Tomperatore 
101 F On Jon. 7 there was n sudden drop in terapcTaturo to 90 during the 
night and the cough disappeared In forty-eight liours. 

This cose indicates I think, that even In older ehUdrea whole blood may Inflnonco 
measles to a marked degree. 

Case 2 — Barbara W three and n half rears old, was ex 3 >osod to Marshall W 
on Jon 7, 1032 Marshall W had a temperature of 101 to 1(W F., wltli serere 
conjunctivitis modemto cough, marked rash and no signs In the lungs. On Jan. 
10 when his temperaturo was 08.8 20 c-e. of whole blood was taken and Injected 

into the loft thigh of Barbara W On Jon. 10 ten days after tho brother ■ rash 
and six days after tho Injection of the blood Barbara W began limping and com 
plaining bitterly of pain in the left log On physical examination she was very 
tender over the outer aspect of the left thigh and passiTe or netiro movement of the 
leg was impossible. The temperature was 101 F There was no bone thickening 
On Jam 10, she wtis less tender, and on Jon. 20 a faint typical measles rash came 
out aU orer the body The temperaturo came down to normal and tho leg iras much 
bettor as toon os tho rtish camo out Tber© was no conjunctivitis photophobia, or 
cough. 

This case wns interesting in that tho symptoms referable to the leg were seTcro 
and were undoubtedlT a reaction to the donor s blood loeallxed to the region of In 
joctlon and were very likely due to the onset of the disease itself which the serum 
of the whole blood suocoeded in aborting 

Gabb 8 — Chester W, aged five years, the brother of Thomas TV had a typical 
measles rash with had rough and conjunctivitis on Jan, 21, 19S2 An attempt was 
made to take hlood from him on Jan, 26 This was nnsnecesifnl and so 25 e.c. of 
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whole blood was taken from the mother, who had had measles about twentj years 
previously This blood was injected in the left thigh of Thomas W On Jan 31, 
ten days after his brother’s rash and six days after the injection of the whole 
blood, he had severe pain in his left leg and was unable to move it A typical 
measles rash broke out on Feb 1 with temperature of 101° to 103° F On appear 
ance of the rash the pam in the leg disappeared There was no conjunchvitis, very 
sbght cough, and within twenty four hours the rash faded and the temperature 
dropped to 100° 

This case lUustrates the use of whole citrated blood from the parent with a 
similar local reaction to that which occurred m Case 2, where recent convalescent 
blood was used. 

Case 4 — Sally L , five years old, was exposed in school to the child who sat next 
to her on Jan. 16, 1932 The schoolmate had a moderately severe case of measles 
with temperature 102° to 104°, she was sick four days, threatened with otitis media 
and had a cough persisting for one week On Jan 23, seven days after exposure, 
Sally L was given 25 c.c of paternal blood in the loft thigh The father had had 
measles twenty eight years previously On Jan 30, Sallv L had a temperature of 
101° On Jan, 31, she had a faint generalized measles rash and a temperature of 
100°, the next day the patient was well. 

In this particular case the measles was mflnenced to a very marked degree The 
father is a pediatrician and whether the potency of his blood was due to constant 
exposure to the virus of measles is an interesting quesbon 

Case 5 — E G, Jr, aged two and a half years On Jan 30, 1931, H E G 's 
sister had a typical measles which ran a mild course Two days later 20 c o of 
whole blood taken from the father, who had had measles twenty two years ago when 
twenty years of ago, was injected in the thigh No attempt was made to isolate 
this child and he ran in and out of his sister’s room, sometimes actually crawling 
over her bed Ten davs after administrahon of the whole blood he developed a 
temperature of 104° F ‘‘Vomited, had pain in the left leg, was unable to move 
it The next morning ho was perfectly well, except that he had a blotchy rash all 
over the left leg ” Two weeks after the first case an older brother and sister who 
had not had any blood injected, developed severe measles which lasted for eight 
days, with a temperature of 101° to 104° F The brother, thirteen years of ago, 
had a definite otitis media in one ear which was incised and drained for one week. 
No attempt at isolabon was made from these two cases and BEG was exposed 
constantly to his brother and sister He never developed any other symptoms of 
measles than those menboned after the first exposure 

This case speaks for itself It is difficult to behevo that there are any two year 
old children who are inherently immune to measles and this would bo the only cx 
planation possible unless the father’s blood had conferred upon him a partial 
immunity 

I therefore believe that it is very xvorth while to nse whole citrated 
blood in the manner which I have described m this article to protect 
children from three months to six years of age from the complications 
which are very liable to follow measles I do not believe in giving 
whole blood untd three to four days after the rash appears m the 
case to which the child has been exposed, because if done earlier than 
this it may prei ent any signs of measles, and the immunity thus con- 
ferred will last only a short tune There is also a psychologic ad- 
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vnntHgc ot using blood oUtamecl from tbc patient’s own family instead 
of the scrum suppbed bi the health department coming as the serum 
does from unknown donors It 13 probable that the attenuated meaBles 
winch ocours may protect these children for life, or at least carry 
them through the years in iihicli thej might develop compbcations of 
a more or less acrioua nature 

1 Wish trt osprcff mj aprircclatlon to Dr Ilcnri EL XjtttT Dr W illtiwTj P BuiTum. 
and Dr Ilpubcn C Botra for aiioirlnK Pir to h*o their caao* Jn this ortlcle. 

122 "WATEiiiiAh STHorr 



ANTIQUES OP PEDIATRIC INTEREST 

T G H Drake, M B , P R C P (C) 

' PHE ceremony of touclimg for Bcrofula, the Bang’s Evil, was per- 
formed m England from the time of Edward I until the end of 
Queen Anne’s reign (with the exception of during the reign of 
WiRiam and Mary), a period of nearly 700 years 
In the reign of Henry VII, the presentation of a piece of gold was 
first generally introduced This was the angel noble, a circulating 
gold coin of the time, on which an angel is represented standing with 
both feet on a dragon A warrant issued in the reign of James I for 
the special coining of angels as touch pieces shows that although they 
were current com, they were also made ready pierced for the purpose 
of suspension about the sufferer’s neck dunng the ceremony of touch 



Oold toucli piece, Charles n, circa 1662 (diameter ysths inch) 


mg Prom the days of Charles II to those of Queen Anne, this gold 
com bemg no longer current, a special gold medalet of the type illus- 
trated, varying only in size and the name of the reigning sovereign, 
was struck and perforated for the ceremony 

The immense popularity of the ceremony is shown by the entry 
in Evelyn’s Dmrij for March 28, 1684 “There was so great a con- 
course of people with their children to be touch’d for the evil, that 
six or seven were crush'd to death by pressing at the chiniigeon’s 
doore for tickets ” 

The following is Eveljm’s description of the ceremony 
“6 July, 1660 His majestic began first to touch for ye evil, ac- 
cordmg to custom thus his majestic sitting under his state in ye ban- 
quettmg house, the chirurgeons cause the sick to be brought or led up 

Department of Pediatrics Unherslty of Toronto and the Hospital for 
bick Chliarfvn Toronto 
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to the tbronc, "whcPc thc^ knoclmgr, je king strokes tkoir faces or 
clieekes with both bis bonds ot once fit winch instant a cbnplame in 
bia formalities Bn^s, JJc put bib bauds upon tlieni and be licaled them 
This IS said to c\erv om m pnrticulai "^Tien they have ben all 
touch (1 ihcv come up againc m tlio same order, and tlie other chap 
lame kneeling, and baMng angel gold strung on white ribbon on hia 
arme, dclners tliom one bj one to bis inojcstie who puts them about 
the necks of the touch’d as thej passe, whilst the first cbaplninc re 
peats, ‘Tins is ye true bght who came into ^e world ’ 

The register of those touched for the King s KmI by Charles H 
extends from Jla^, 1CG2 to April, 1682 and gi\cs the number of 
persons touched b^ the king for the c\il as 92107, as many as GOO 
bemg touched at one ccrcmonj 

Belief in the efficaej of the rojnl tonch for the cure of scrofula was 
not confined to the ignorant Richard Wiseman m Severall Chnirgi 
cuR Trcaitscs, 16TG, writes 

“But it 18 not mj business to enter into divuiitv controversies , 
all that I pretend to ls first the attCbtation of the miracles and sec 
ondly, a direction for such as ba^e not opportumtj of receiving the 
benefit of that stupendous power ” 

And the follow mg is bis answer to those who questioned the miraou 
loos cure 

‘For since it cannot be denied tliat many go awaj cured some will 
impute It onely to tbc journe> they take, and the change of air, otb 
ers to the effects of imagination and others to the wearing of gold 
“The first of tbeso is easily confuted by the hundreds of instances 
that are to bo given of inhabitants of this citj who certainly could 
meet with little change of air, or indeed of exercise, in a journey to 
White balk The second is readily taken off by the examples of m 
fants, who ha^e been frequently healed, though they have not been old 
enough to imagme any tbmg of the majesty, or other secret rays of 
divinity, that do attend kings, or do any other act that way to con 
tribute to the cure The tlurd Iiath more of eolonr in it became many 
that have been touched, have upon loss of their gold felt returns of 
their malady, which upon recovery of that have vanished But in this 
case also we have many evidenoes of the contrary 

“For his Majesty’s royall father in Ins great extremity of Poverty 
had not gold to bestow, but instead of it gave silver and sometimes 
nothing, yet in all those cases did cure, and those that were cured by 
hiB blood wore no gold 

“^Jow whereas upon the loss of the gold some have found damage, 

I would know, whether any of them were reheved by the wearing 
any other gold then what the king gave them ” 



Critical Review 


ALLEEGY AS BELATED TO OTOLABTNGOLOGY AND 

PEDIATRICS 

French K HAnsel, M D , St Louis, Mo 

I N A PREVIOUS review m this Journal, Smyth^ made a comprehen- 
sive survey of the most important articles appearing in the literature 
on the subject of allergy in general In another review, Dean* gave an 
interesting account of the recent advances in pediatnc otolaryngology 
In the present review, it is intended to make an analysis of those pub- 
lications having a relationship to both the otolaryngologist and the 
pediatrist The commonest manifestations of allergy are those which 
occur in the nose and paranasal sinuses, and while this area may be 
the only site involved, allergy is frequently manifest in other parts of 
the body and in other ways It is often necessaij for the otolaryn- 
gologist to determine whether some condition such as headache, gas- 
tromtestmal disease, bionchitis, asthma, eczema or recurrent colds, as 
diagnosed by the pediatnst, is associated with a nasal allergy The 
presence of a definite nasal alleigy should suggest the allergic ongm 
of the various conditions mentioned 
The responsibility of diagnosis and treatment of certain infections 
of the upper respiratory tract in children, such as acute and chronic 
rhinitis, sinusitis, tracheitis, bronchitis and laryngitis, should rest on 
both the otolaryngologist and the pediatnst Although these disturb- 
ances may be due to infection, they are frequently manifestations of 
allergy, and if proper treatment is to be instituted, the inleotions must 
be differentiated from those conditions of an allergic nature It must 
also be emphasized that an infectious process may occur in a child 
Icnown to be allergic, so that attention should be Erected to this fac 
tor as well as to the infection The points relating particularly to 
coexisting allergy and infections in adults have been emphasized m 
former commtinictitaons *» Xn tlie Pediatnc Allergy Chnic of the 
Washington University Dispensary, vp-e have had opportunity to ob- 
serve a largo number of children with seasonal and nonseasonal nasal 
allergy with and without associated bronchial asthma Cases of eczema 
and selected cases of gastrointestinal disease, headache, frequent head 
colds, paranasal sinusitis, recurring acute bronchitis, chronic bronehito, 
bronebiectasis and various forms of dyspnea, have been observed with 
the idea of determining whether or not allergy was a factor in the 
production of these conditions In many of these cases the dmgnoas 
of an associated nasal allergy suggested the allergic origin of e 
other condition It was found that it is especially important in dea - 
mg with the respiratorj'’ conditions to determine whether we were 
dealing with a pure allergy, an infection or an allergy with snpe^ 
imposed infection A proper diagnosis of these sanous conditions and 
their relation to allergj can be established only after taking a detailed 
clinical history and making certain phvsical and laboratory exami- 
nations 
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Kefercnce to the relationship of allcrgj to infection may be found 
only in the most recent litemturo on the subject of frequent colds^ 
amiiaitis, ond bronoliitis Tlic relationship of sinusitis and acute nasal 
infections to asthma and other forms of allergy has been greatly 
clanflcd bj a careful studj of the differential diagnosis between al 
lergy and infection, and has been emphasized by Dean,* ® Cannact 
Richards, “ Bro\ni,’^ Cassad) and McLannn '■* 

Cohen and Rudolpid* m a recent report emphasized the importance 
of differential diagnosis between allergic and infectious conditions of 
the npper rc8pimtor\ tract in children 

Consideration must bo given to the factors winch indicate the al 
lergic basis for the complaints These are (1) the family history, 
(2) past history of allcrgj (3) presenting symptoms, (4) skm testa 
and (5) blood examination for eosmophilia Prom the otolaryngologic 
standpoint, the following factors nro to be especially considered (1) 
the nasal 8>Tnptoin3 (2) rhinoscopic examination, (3) nasal smears, 
(4) roentgenologic examination of the sinuses and (6) histologic 
examination of the nasal and sinus tissues 
A detailed clinical historj m these cases is of the ntmost impor 
tance A study of the faunU history of allergic patients will re^ eal the 
fact that a much larger number of relatives are found to be affected 
with manifestations of allergj than is the rule in other families The 
studies of Cooke and Vender Veer*® Spam and Cooke” Adkinson” 
and Balyeat,*® show positive famih histones in 40 to bO per cent of 
the aatluna cases in their senes Among the normals, mvcstigated m 
some of tliesQ studies a. positive family history occurred m only 7 to 
9 per cent Coca” and his associates have pointed out that heredity 
not only plays a part in the choice of the mdividualB affected, but also 
more or less determines the nature of the malad> by designating the 
predisposed shock organ The evidence seems to indicate that the 
age of onset is more or less predetermined by hereditary factors as is 
also the nature of the atopens or allergens to which the patient tends 
to become sensitive Cooke and 6pam,*‘ and Cooke ** have reported 
that when there is a positive history of allergy in both parenta, ap 
proxamately 75 per cent of the offspring will develop manifestations of 
allergj before the tenth \ear With a single inheritance 31 per cent-, 
and with no history of inhentance 20 per cent develop manifeatations 
before the tenth year Of all childrmi with bilateral inhentance 70 
per cent will eventually develop symptoms and of those with a um 
lateral history about 60 per cent The earbest manifestation of al 
lergv which appears m i^ancy is eczema This is often replaced by 
the respiratory symptoms later During the first three years of life 
foods are the outstanding factors and after this age the inhalants 
are to be considered Hypersensitivity to foods and infections in 
infants, tends to disappear between the age of five and ten years but 
hypersemitivity to the inhalants tends to persist. According to Rowe, 
however, food sensitization may remain as a major factor or the sole 
cause of symptoms into adult life, m spite of the fact that skm teats 
may be negative Asthma developmg between the age of three and 
thirty years is usually cansed by the inhalants The onset is often 
gradual and is usually preceded by the nasal manifestations Asthma 
appearing after the age of thirty years is usually associated with mfec 
tions and is also gradual m its onset. The cbnical history frequently 
shows that the allergic child has other manifestations of allergy such 
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as eczema, iirticana, gastrointestinal symptoms, asthma or hay fever, 
either recently or in the past In some cases, the manifestations of 
the food allergies are not acute and lead to evidences of mild dis- 
turbances such as anorexia, malnutrition, nervous iriitability and sleep 
lessness The examination of the blood usually shows an eosmophilia 
and positive skin tests are usually found In the infectious cases due 
to infection without allergy, the family history is usually negative for 
hypersensitive individuals, rarely are there any other manifestations 
of alleigy, the blood shows no significant eosmophiha and skin tests 
are negative 

Since the clmical picture of acute rhmitis and acute paranasal sinus- 
itis IS well known, only a brief consideration of this phase of the sub- 
ject IS necessary Attacks of acute rhmitis usually run a typical 
course, lasting fiom five to twelve days, after which there is usually 
an immunity lasting sei eral weeks or if the attack is uncomplicated, 
theie is a complete resolution of the process Theie is generally a 
history of phjsical exposure or of contagion The attack is accom- 
panied bj fever, malaise and other well-known symptoms The onset 
IS not related to food oi inhalant contacts The examination of the 
nose shons a swollen, usually hyperemic membrane with mucopuru- 
lent secietion which shows the presence of numerous pus cells Roent- 
genograms of the sinuses are not often significant When acute rhmitis 
does not undergo resolution ivithin a reasonable period of time, how- 
ever, a complicatmg sinusitis usually manifests itself with the symp- 
toms of persistent mucopurulent discharge, positive roeutgenographic 
findings and general symptoms of infection In chrome paranasal 
sinus infections, it is particularly important to differentiate between 
aUergy and infection and to take mto consideration that an existing 
chionie infection may be associated vrath an allergic process 

It 18 also important to mention that the manifestations of allergy 
maj’' be noted for the first time following one of the common contagious 
diseases of childhood Peshkin-^ found that pertussis was the most fre- 
quent causative disease Measles and scarlet fever were also men- 
tioned Other infections such as pneumoma and mflnenza may also be 
responsible What appears to be a smus mfection following these 
diseases should, therefore, be carefully mvestigated because of the fact 
that nasal allergy may originate in this manner 

In the consideiation of allergy as it manifests itself in the nose and 
paranasal smuses m children, information m the history regarding the 
criteria which chaiactenze the state of hypersensitn ity must be ob- 
tained, but in the analj sis of the cluneal history, phj^sical and labora- 
toiy findings, one may expect great variations Sometimes diagnosis 
IS piompt and easy but often it can be established only after periods 
of observation We usually think of the nasal symptoms as being 
charactenzed by attacks of sneezing, nasal obstruction and the dis- 
charge of serous or mucous material Picking at and itching of the 
nose, rubbing of eyes and clearing the throat or a dry cough may be 
prominent and characteristic symptoms There are a great many in- 
stances, howei er, in which all of these symptoms are not present Al- 
though sneezing may be a prominent symptom, m children it is fre- 
quently absent The child may show only signs of nasal obstruction 
and nasal discharge Obstruction mav be more or less constant or it 
may bo intermittent Dischaige may be profuse and watery or it mav 
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bo entireJ\ poatniifinl in tlic form of thick mmus A ihild mnj exhibit 
onlj tlie H\Tnptonis of traiLsitor\ nttack« of tiusnl obstmotion Attacks 
of nasal nllerf.\ are iisuallj not nlntoil to toulopion but frequentlv 
appear i\nth an inhalant or food contact Fc^e^ or constitutional 
imuptoms arc mreh present Ti-picnl nllaclcs are iisimlly recurrent 
every few dn'va or even few wieks In certain cases hoiveier they 
niav appear with lonp periods of reniisaion resembling in tins lespect 
attacks of acute rlunilis it h important to note otiicr manifestations 
of nllerpi inai exist in other parts of the bodv with those in the nose 
Children often hn\c gastrointestinal s\niptoms such aa gns bclclunt. 
diatcntion, cramps pam or diarrhea at the Rnnic time Local or gen 
cralixcd head/icJic, nnpjonoiirotic idcnm bronchitis or asthma mar also 
occur Attacks of nasal allerp\ may nltcrnate ivith attacka of acute 
rluuitis Following an attack of acute rhinitis or hronclutis nasal 
BjTnptoniR ma\ hecome more so\crc or thev nin'\ intireh subside for 
several weeks Acute infection frequently mcrenses the degree of In 
pcrsonsitn itr in allergic mdiMduaU often precipitating symptoms 
after a period of apparent quiescence The patient therefore ma\ 
react to a shglit exposure wliicli in the absence of infection would 
not he sufRcient to cause symptoms Nasal symptoms mn^ subside dur 
ing the exiRtoncc of Rome other manifestation of allergy such aa urti 
cann Nasal fmnploma may be present or absent with allerpc head 
ache During nttack-s of nasal allergy we must bear in mind that re 
actions are also occurring m the paranasal sinuses The swelling of 
the liiunj, membranes tlie increase flow and consequent retention of 
secretions mar produce local pam or headache 

On examination of the nose in allergy oharnctcnstic changes m the 
mucons membrane arc found tlie\ arc chamctcriEed h\ n pale awollen 
edematous appearance of the turbinates and an abundance of mucoid 
secretion Gross polvpoid changes arc rnrelj present m \oimg chil 
dreu but ma^ be found not infrequently m older children During the 
state of actne synnptoins thefio changes are oafrv to rccoguite but dur 
mg the quieficent periods the merabmne mnj appear quite normal or 
may appear pale and dry ^ylth thick mucoid secretion, and the picture 
mav not be easy to recognire 

The most important laboratory method used m diagnosia is the 
microscopic examination of the nasal secretions for the presence of 
eosinophiles In the collection of nasal secretion for exammafion it is 
necessary to obtain mucous matcnnl because it contains the cells 
which are to be examined Thm watery matcnal usually shows very 
few if any cells In children instead of swabbing the secretion from 
the nose simply direct the child to blow the nose on some waxed paper 
and transfer the material to glass slides It is advisable to make two 
or three smears because the eofiinoplules may be found only in certain 
parts of the specimen Tliey may be entirely missed upon the exnmi 
nation of only one slide Tlie smears should be stained br Wnght s 
stain m the same manner as blood ftlms The number of cosmophiJes 
observed may not be constant becauae several factors which cause 
them to appear may vary During the complete mactmtv, they should 
be absent Frequently however during an apparent stage of inactn 
ity, there are mild transitory reactions which do not give rise to notice- 
able symptoms yet the secretions will reveal the presence of many 
cosinopliiles If an acute infection occurs they may be either present 
or absent They may be found in considerable numbers along with the 
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pus cells or neutrophiles, or due to the relatively large number of pus 
cells, they may appear diminislied As the cold subsides, the pus cells 
disappear and the eosmophiles continue and reappear m relatively in- 
creased numbers In some cases, however, there may be few or no 
eosmophiles during an acute rhinitis In these cases, the manifesta- 
tions of allergj' may entirely disappear for a certam period of time 
following the subsidenee of the acute infection The gross examina- 
tion of secretions without cytologic study has proved to be very un- 
reliable in drawing conclusions as to the presence or absence of pus 
Clear secretion may show pus cells or eosmophiles or both Tellowish 
mucopurulent secretion may contain pus eeUs, both types of cells, or 
may show only large numbers of eosmophdes 

If a chrome infection of the paranasal smuses becomes associated 
with an allergic process, both eosmophiles and pus cells are found m 
the secretions An exacerbation of the infection may result from re- 
peated acute infection or from allergic reactions following contact 
with an offendmg allergen Allergic reactions may cause considerable 
increase m an already existmg edema 

In the histologic exammation of the nasal tissues in allergy, m m- 
fection, and m allergy with infection, the picture is comparable to the 
cytology of the nasal and smus secretions Edema of the tissues is an 
almost constant findmg m allergy and is usually very marked, but it 
may also be present with infection Bosmophilic infiltration of the 
tissue IS a characteristic feature of allergy, while acute rhmitis is 
characterized by some edema and neutrophilic mfiltration In com- 
bined allergy and infection, both types of cells are found Lympho- 
cytic and plasma cell mfiltration are present m both types of reactions 
Chronic mfection produces connective tissne proliferation m vanons 
degrees 

The roentgenographic findings m the paranasal smuses m allergy as 
well as in infection, are positne m a very large percentage of cases 
and cannot be differentiated from each other In allergy, positive 
findmgs may be purely transitory, bemg present at one time and ab- 
sent at another It is unfortunate that m many of the reports m the 
literature on paranasal smus mfection m children, so much reliance 
has been placed upon roentgenographic findings and the cytology of 
the secretions has been so greatlv neglected 

Too much reliance should not be placed on the performance of skin 
tests and their interpretation m the diagnosis of allergy A positive 
reaction mdicates nothing more than a clue as to past, present or 
future possibilities Its significauce must be detennmed by further 
clinical observation On the other hand, negative tests do not rule 
out the possibility of existmg allergy Kalm,"® for example, has foimd 
that skin tests in infants and young children, suffering with pollen 
asthma and hav fever, are frequently entirely negative or only slightly 
positive He beheves that such weak positive tests actually indicate a 
mmor degree of hypersensitiveness and he urges that advantage can 
be taken of this low degree of sensitiveness in mitial or early stages 
of asthma to render these children free or nearly free from attacks by 
proper precautions agamst pollen overdosage 

In the management of acute and chronic tracheobronchial condi- 
tions lu children, the otolaryngologist is frequently called upon to de- 
termine the possible relationship to certain pathologic disturbances in 
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tlio uoso nnd throat ( ookc Una dos(.nbt,d a p^tMUar cough which 
no f^qncnlh found nR'^ot.intod with allergic eoryyn The cough js \io 
lent and pnroi\Eninl in nature niul is frequently accompanied bj 
\omifing lie believes it is caused bj hvpcrsonsitivencus and diaoussea 
the difQcnlty of dift*eroutiatnig this coiigli from pertussis Duke” has 
also called attention to the ocmrnnce of nllci^ic bronchitis nnd states 
tlint it 18 often incorrcctK dnipnoscd as tubcrcnlosis chronic bron 
chitiR nnd broncbieotnsis V Urown* asserts that a spasmodic bron 
chitia BomeliniOR uinupumtes an ntt'ick of asthma in ebddren He 
believes that in children this t\j>i of bronchitis occurs more frequently 
than true bronchial asthma Rone” Colmcs** Colmes nnd Rnckc 
mnnn” and Kahn” state that a drj irritating coiigli is a svmptom of 
senaitiration of the trachea and the bronchi and point out the impor 
tnneo of rccognifing these nfjpicnl casta of asthma The examination 
of the nose in these cnRcs nia\ show the picture of allergy or infection 
Attacks of nathmn may follow immediately an attack of nasal allergy 
An acute infection of the nose may also precipitate an attack of al 
Jorpic bronchitis or astlinia ^Vall:e^*’ states that when infection pre 
cipitatcs attacks thei nsualh occur several dojs after the onset of 
the mfcction, while m cases of pure allergy the attacks usually are 
produced immediately The presence of upper rcs?pimtory infection 
therefore, sneh as the common cold paranasal sinusitis and tonsillitis 
18 often responsible for the precipitation of an allergic bronchitis or 
asthma The proper treatment of these upper respiratory conditions 
increases the resistance of the patient and preicnts the occurrence of 
the infections and thereby simplifies the management of tho allergy 

In the treatment of these cases it is evident that the control of the 
allergy is of primary importance An attempt should be made not 
onlj to eliminate tho offending nllcrgonic substances but to eliminate 
if possible all nonfipoeifle factors The nutnhonal state of the patient 
should receive duo consideration All infeetion such as that exiRting 
in the paranasal amuses teeth tonsils nnd adenoids should he olimi 
nated in cases in which these procedures are indicated In the per 
formance of surgical procedures it is particularly important to avoid 
the stages of active allergic symptoms, this is especially true regard 
mg active hay fever AH cases of allergy should be under control 
before resorting to surgery In ohildrcn, ns well as in adults the ob 
servations of Rackcraann and Tobe>,’* Bullen** and others have shown 
that m a large senes of cases the removal of the tonsils and adenoids 
has shown no definite influence in the improvement of the existing 
asthma 

Walrer” sUtes that the removal of the tonsds and adenoids in an 
allergic indindual is frequently followed b> the development of nasal 
allergy or aathina or both Many cosM of pollen hay fever or asthma 
date the onset of their first symptoms from a tonsillectomy and it is 
impossible to consider the coincidence of the two conditions or events 
as purely accidental The question may well be raised as to whether 
the infection which instigates the procedure may not have been re 
sponsible rather than the operation itself We have found that in 
many cases of children witli allergy a tonaUIeetomy was definitely in 
dicated, hut with careful attention to the control of the allergj the 
oocniTcnce of untoward complications could be avoided with reason 
able safety 
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Bound Table Conference on Allergic Conditions 
Leader Jlr Bela Schick, AKswtniit Dr J C Qoucc 

D If SCJlIClu' — It i* mj" inlontjon fo malco only liort intruduetorj rtciarlw 1 
^rould like to ban. a %cr7 liToly dlneDfuSon wljlclt need not bo ijmJtcd to tb 
probleme I sliall mention 

o«o talka nboat flllorgy, it alould bo roniembcrod there nra tiro thinga to 
Ik* eonflidcn-Hlj Firat, allord:) ob a eery wide term raoaalng oU Wndi of altered 
feactlrltjr of the organUra duo to prorlou* administrationi of a foreign BObetaftce 
Every dlioaeo both tlio ooato one* and to a greater extent oil chronic dl»coe«», moy 
•how allergic fotftaree Second, wo eon ioelade in our dioeuelon the »o^lIed ol 
Jerglc dlieowf meU <w Oithma, toy /ever, eetemo, urticaria, etc. A bettor title for 
th^ dlBeoBei would be ‘hype^^ffi® dlteaeea.' 

(Dr SeUlek obitwetod bu remarki no printed in the Ftbmary 193S i»sni5 of 

tho JoasLSKt. or PnDuraics-) 

DB. J E. GONCE (JIaoisok U wcomsin) — -In opening the dlicuMlon of Dr 
Schickel ffumrnnry on the general •ubjeet of allergy, I would like to cmphaalxo the 
fact that tho proper hemlHDg of ca»e* of astliinn bay fever eetemo, etc., Ib »n 
intrienta proeodoix oflo which rcqulrOB tbo elo#e»t attention to every detail and 
famlllarltT with tho laleat theories and praotlc« of tho »peclaUatf in thU field of 
medicine A ouunl Intcrent in aUergia dlaordera la certainly paralleled with bad 

A few of the practical polntf connected with tho diagnoali oad traabaent of nJ 
Icrglc dUordera which imprcM mo at bdng of fnndamentnJ Importance ora con 
eemod with (1) the KlecUon of materiaU (2) the uw of gtiidc in poUen therapy 
nnd (3) methods of ndmlniatraUon of protein extract*. 

(11 Tho materlaU uted for tcntltSsaUon teat* and for clwmritltnUon moat ho 
abwlutely reliable lu my expetleuee glycoro^e eitracta aro more fensitiTn but 
on account of the danger of canting eonrtitutloiml reacUon* most bo preced^ by 
•cratch tests thereby making their a»o too eapcnalvo for general use Many 
•peelalistf in aDerj^e disorders use powders for scratch testing bat moat of these 
men ronnafsetoro their own in order to be certain of their alicrgie activity Where 
it Is Impraetlcablo or impossible to prepare protein extracts for ono s own use as is 
tho case for most of us It Is necessary to exercise the greatest care In the selection 
of a cotmnerclal mannfactarer from whom to porchnsc extracts In this connection 
an experience of mine last winter is cnllghtinlng In answer to questions concern 

628 
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Ing the detailed preparation of pollen extracts, one well known firm replied, “In 
the beginning the writer would say that onr house is probably not in any way dif 
ferent from any other Lommercial house and while we have no objection to offering 
the general routine of our methods of manufacture, nevertheless, there are many 
items connected with the manufacturing of proteins and pollens that are considered 
manufacturer 's secrets ' ’ Another house hedged on some of the questions and the 
thifd Jinn addressed completely answered all questions and denoted their willingness 
and even desire to supply all information within their power to furnish Now that 
Stull and Cooke and their coworkers seem to have definitely shown that the al 
lergically active factor of pollens resides in the albnmm fraction and have sug 
gested the standardization of pollen extracts on a protein nitrogen basis, it is qnite 
likely their recommendations will be accepted and the preparation of various extracts 
for testing and therapeutic purposes become a uniform and reliable procedure prac 
faced by all commercial houses alike 

In regard to the stability of extracts prepared for therapeutic purposes, I behove 
everyone at the present time agrees that the glyccro saline extracts are the most 
stable In a recent issue of the Journal of Allergy, it is stated that 31 ont of 73 
specialists use extracting fluids containing glvcerme 

(S) The use of various guides m pollen therapy is now a well estabhshed pro 
ceduro and may bo considered under three divisions First, determination of the 

patient’s skin sensitivity to scrnl dilutions of the offending poUen will prevent 
waste of fame by an unnecessary number of weak doses and will also help to avoid 
the administration of initial doses largo enough to cause constitutional reactions 
Second, application of skin tests in serial dilutions during the course of treat 
meat is of decided value in estimaling the frequency and number of doses neces 
sary to bring about satisfactory desensitiiafaon in the mdividuaj case Although 
it IS not universally agreed that pollen therapy influences the severity of the re 
Bponse of skin tests, the opinion of many men, especially Hr Duke of Kansas Citr 
and Dr S T Brown of Washington, who use largo doses, is that there is not only 
a relationship between pollen therapy and skin sensitivity bnt a diminntion in skin 
tests may be indicative of a lessened chnicnl sensitivity as weU In proof of this 
belief, it has been shown that failure to obtain clmical improvement in a bay fever 
patient whose skin test has been changed by therapy from a strongly positive to a 
weakly positive or negative reaction, may be duo to extra pollen sensitivity 

Third, the extent of the local reaction from each subentaneons mjcction of 
pollen extract is of considerable help in estimating the dose of the following in 
jections In using this guide, it is necessary to place the injection snpeTficlally m 
the subcutaneous tissues because the deeper method of injection is less apt to pro 
duce a local reaction. 

(3) As to the method of administration of protem extracts, I would bko to en 
courage the use of the Duke method Although there are certain specialists m al 
leigic disorders who like to poke fun at the use of the tourniquet and adrenalin 
ephednn mixture, I feel quite certain this method makes the administration of 
protem extracts almost “foolproof ” It has several advantages in that it permits 
rapid increase in the amount of protein extracts given, the administration of doses 
of a size far bevond those of the unmodified injection method, and, in the case of 
perennial treatment, penmts the lengthening of the interval between injections to 
two, three or four weeks without danger of constitutional reaction Dr Duke himself 
*^■7* this interval may be stretched to two or three months 

1 personally have dropped the use of the tourniquet because soon after adopting 
iJnke method of injection I noticed on the third, fourth or suhsequent apphea 
of the tourniquet, the child’s arm immediately became terribly discolored. Con 
X tourniquet smd minimize tlie possibility of injecting direct t 
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Into a blood vcssol by first drawing back tlio plunger of tbo lyringo before making 
the injection. The mlitnrc of one-third ndrenalin and two thirds ephedrm (8 per 
cent Bolntlon) in amounts of 0.2 e.c. combined with the extract causes an almost 
immediate blanching of tbo skin where the injection Is suporflclaby placed and the 
rate of absorption, I nm sure is retarded just nboot as much ns when the touml 
quot is used 

I haTO ouIt a eouplo more things to sot I happened to think when Br Schick 
was speaking of status nsthmatlcus, that our adult medical servico has had oc 
eosion to treat sorcral patients with this condition by means of bronehoscopio 
clean sing of tbo trachea and bronchi Ono patient is a traffic officer in Madison who 
obtains immedlato relief by this treatment Ho then remains free from symptoms 
for many months. 

In closing I would Ifto to ask Dr Schick to state his opinion of the relative 
merits of the ideas on tuberculosis of ITeunbcck of Oslo and Myers and Stewart of 
Arinncn polls 

DR SOtnCK. — About tho Inilocnco of repeated injections on tho intensity of 
the skin reaction. It can be stated that a large dose moy have an atfennating effect 
upon a following skin teat. Similar observations nro made in tubercnlln treatment. 
Frequently a Pirqnot tost made twenty four hours after a largo dose of tuberculin 
(1 mg ) will bo sraallcr or even nogatlve Tho Pirqnot test will become positive 
again after an interval 

Asthmatic patients free from attneka for several years still may hove about the 
same Intensity of tho skin reaction as at tho time of attacks- Apparently the 
reactivity of tho skin is dissociated so to speak from the asthmatic reoirtlon of 
tho respiratory tract- This may be duo to treatment or to nglng (maturing) An 
ecsematoui patient may lose his cctcraa and exchange the eciema for on asthma. 
Apparently the skin changes Its reactivity and the respiratory tract starts to react 
in an abnormal way In eexema and asthma wo frequently find when the 
eeiema improves tho asthma gets worse or as tho asthma gets better, tho eexema 
appears. There is on interrelation between tho two organs tbo akin and respirtUory 
tract There can exist a coniplcto dlMoelntlon so the «xcroa can disappear whilo 
the asthma remains. It is podblo to obtain a very strong ikln reaction to a cer 
tain protein although tbo asthma is not doe to this protein or you can eneonnter 
just the reverse a relatlvoly weak reaction f± reaction) to a protein which is re* 
siwnsible for the asthmatic attack. 

As to the uso of adrenalin and tlio tourniquet, tlieeo proeedures aro helpful both 
slow down the nbsorpHon, Adrenalin bring* about a vDsoconstrictlon the tourniquet 
compresses the lymph channels In all eases where wo suspect the patient is very 
•ensltlve to the substance to bo injected La horse serum such procedures should be 
taken into consideration especially the use of the tourniquet The same can be ac- 
complished in an easier way br injecting higher dllntions of tho substsnea 

The story of a policeman who was treated during his attacks by sucking out the 
plugs with the bronchoscope is very interesting Of course bronchoteopr la a little 
more dangerous in chUdron than In adults. 

Concerning the idea of ITcimbock In Oslo ns to whether it is better to be infected 
with tuberculosis and become roeiposed or to bo infected with tuberculosis with no 
previous tuberculous infection I read very carofuliy the article by Dr Stewart In 
which he expresses the latter theory Tho prevailing theory is that the first infee 
tion with tuberculosis in a mild form inunnmzes to a certain extent against a re- 
infection later in life. Tho immunity of tho adult ogalust tuberculOBU is based 
upon tho effect of tho preceding infection in childhood. In an institution for the 
treatment of tuberculosis in Oslo Heimbock divided the nurses into two group* lo 
tbo one were the tuberculin positlv© and the other, tho tuberculin negative nurse*. 
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He studied these two groups of nurses during their stay, ns they were exposed to 
tuberculosis and found the nurses who had a positive tuberculin test on admission 
were better off m that not such a large number of them developed an active tuber 
culosis Many more of the nurses who came in with a negative reaction indicating 
they had no previous infection with tuberculosis, developed active tuberculosis He 
used this observation as a reason to introduce active immuniration with BCG 
against tuberculosis among nurses and he was very much satisfied with it 

Dr Stouart found in his evamination of 10,000 school cliildron that several chil 
dren who did not show any form of tuberculosis for several years before, on cs 
posure developed a very mild tuberculous infection On the other hand, children who 
were positive before to tuberculin and had some calcified foci in their lungs, de 
veloped a very active tuberculosis 

I still believe that much depends on the quantity of tubercle bacilli entering dur 
mg exposure If an individual has been exposed to a very large amount of in 
fcction, this person is in danger whether he had a previous mfeebon with tuberculosis 
or not We are afraid of massive reinfecbons, as the immunity against tuberculosis 
conferred by a previous infection is only a limited one It is sufficiently strong for 
a mild remfeehon but it does not help against a very violent one I think it is too 
early to accept Stewart’s viewpoint as final We may still adhere to the idea that 
a small first infection produces a certain amount of immunity against a new in 
vasion 

(Discussion by Dr Bell not sent in for pubhcation ) 

DE BLATT (Chioaoo) — Dr Schick, you expressed a thouglit I believe should be 
stressed a little more, namclv, the relationship between allergic phenomena and infoc 
tioiis diseases In 1911 when I worked m your dispensary in Vienna, you emphasised 
the fact that some of the kidney complications of scarlet fever were allergic At 
that bnie, you expressed the thought that in all probabibty the glomerular nephritis 
coming on in the third week of scarlet fever was a secondary phenomenon not due 
to a local streptococcic infccbon but probably to an allergic phenomenon of stropto 
coccic origin I have alwavs felt that expression was worth passing on and nothing 
in the interim has changed my belief in tins statement 

I think the term "allergy” is not satisfactory, as it is applied now It has 
seemed to me that all forms of dermatitis should not be classified as allergic even 
though they express somewhat similar phenomena For instance, a dermatitis due 
to sun rays, a dermatibs duo to an irritant, a dcrmafatis due to feathers, n dermatibs 
due to some other immediate contact agent, should not bo classified with those al 
lorgic phenomena associated with changes in protein sequential to liver dysfunction 
or direct gastrointeshnal absorption without Ever detoxicahon It is quite apparent 
that the same principles which underbe Besredka’s attempt at immunisabon through 
systemic means is influencing us in our allergic immunization As you stated, it is 
quite possible to apparently arrest the asthma and have the skin retain its tendenev 
toward urticarial phenomena on an allergic basis I think many of these so 
called allergic phenomena are much more closely related to dermabtis and are in 
flammatory rather than pnmarilv exudabvc 

Based upon findings of the United States Department of Agriculture, the milk 
shed of Chicago is definitely known and the open pasture has definite dates In 
the spring when the cattle first are turned out to pasture, largo numbers of weeds 
are ingested and manv of these contain achve glncosidcs which may bo the source 
of some of our allergic skin phenomena such as behen urticatus 

As to infection with tuberculosis. Dr JafTc has expressed himself as being in 
accord with Stewart’s opinion and I am accepting this thcorv The largo amount 
of pathologic material at Cook Counfv Children’s Hospital seems to show many 
senous cfTccts of snpenmposihon of tnbcrcnlons infection rather than primarv 
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•enaitlintion and primary complex dlsicminatlon Lait winter I kiw n number of 
poftmortem exoniinctlon* on gencralteed tnbcrcalosli with a primary complexion 
that was apparently entirely h “nlLd and I om of the opinion tbo primory vocdnatlon 
wltb tubercnloiU was not cfTectleo in protecting tUcac caaca. From time to time 
I ba\o leen a genoml difseminntlon from a primary complex bnt these coicj ore com 
pamtivcly rare. 

I would lUco to ask a question In regard to tbo nso of dextrose which reports 
from Gay a Uospltnl seem to favor It ia Uioagbt its cffeetlvencM lias to do with 
liver protection posslblv tlint it has to do with Increasing of the detoxified reaction 
in tlio liver rather than any n.lationshlp to tho blood sugar content primarily 1 
tried this procedure in two or threo coses, in one of winch I had very unusual sue 
cess only did tho patlmit an odolcscent girl who had asthma all her life 

react favorably so far as tho astliraa was eoncomed, but aho gained a large amount 
of weight. 

DR, BCHIOK.-— The first question woe obout ollcrgy in infectious diseases espe 
clnlly in scarlet fover Dr Blatt quoted mo correctly I bellcro that fourteen days 
or three weeks after tbo onset of scorlot fever a period of increased sensitiveness 
starts and all postscarlatlnal diseases are tho expression of this allergy (Inimcdlato) 
to a germ having survived from tho tlmo of tho original Korlct fover process Some 
authors feel that tho first part of tbo scarlet fever process is also allorgie in nature 
I think my original Idea is more correct that tho first symptoms in scarlet fover am 
due primarily to a toxic sobstnuco and only tho poftscnrlatinal diseases aro aUerglo 
in naturo It Ls lutcresting tbit similar observations have been made la typhoid 
fever and measles la order to be earcful as to bow far one should go with 
theories, I hare left open tho answer to tho question whether the nephritis and the 
other postsearlatlual condlUoas ore the effect of tho streptococcus and its toxin. 

Dr Blatt pointed out that it is very hard to apply the term allergy to so 
many different types of sjmptoms and I ogreo. noworer allergy is a necessary 
tonnj we aeed such a word for tho ‘altered reactivity ’ If wo make dear that 
what is cspoclally Important from tho practical Yiow3>oiat is the hyporergie or 
anaphylactic reaction there will not be much room for misunderstanding Severe 
anaphylaxis, cboractcrltcd br a shock cndangrrlng life does not occur so fre- 
quently If one eonsidors iioir many millions of injections of semm are given and 
how few coses of real anapliylactlc shock ore observed ono will realiio that it Is 
fortunately Tory rare Anyone who has seen such on nnaphylactio shock will never 
forget It and will be very coutious thereafter in injecting serum, partlcalarly Intra 
vonously 

Tho good effect of tho injection of glucose is difficult to explain. It may be 
helpful In stimulating tho funcUon of tho heart Another factor may be the im 
proToment of the liver funoUou as during the anaphylactic shock, the glycogen of 
the liver disappears, Tho circulation nlso will bo beneflfod by the supply of 
fluid 

DB. LEWIS WBBB HILL (BOSKIM) — Thcro li n largo gioop of lUn conditlom 
In iDfnncj we eiOl infantUo oeiema and I nm qnlte »aro wo ore in reaUtj dooUog 
with a rnmlier of difforcBl, probablj mwelfltod dlaeofca. Wo mint opHt opart thl« 
gronp as far as we eao, bj cloKi ohoerration of the «Hn imd verj carofnl rtndj as 
to etiology for we aerer wOl got nnjwliero with Infontlio ooiema ontil wo do 

If oBO oonolden the hUtoiw of donnnlologT in the lajt fifty or oorenty five yeon 
one »eco that io whnt lo linpponlng Tbo dormntologiot of olden timeo wni con 
fronted by an. inditidnnl with a red ahtn eruption and ho grodnaliy noticed thcae 
■kin omptiona wore dlfTorent. Scabie# need to bo ealied coxema, oo did psoriasli 
and pltyrinaia rotoa- Wo must go throngh tho mme proeoaa with onr infnntllo 
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eczemas before we can really understand them. I bebevo CO to 70 per cent of the 
cases of infantile eczema are of allergic origin but there are, ns Dr Bell has 
said, a good many causative factors other than allergy I think we must take 
fungus infestation into consideration. In adult dermatology at the present time, 
there is a tremendous interest m fungus infestation of the skm with the epidermo 
phjton group and the ifoniliu albicans or thrush group 

I am verj much interested in this ns regards infants and children and am trying 
to determine by mtiacutuncous skin tests with various fungi, what cases can be 
put into the fungus group The drfBculty is that oftentimes food allergy and 
fungus infestation occur together and I am quite sure it is the allergic child who 
IB especially susceptible to fungus infestation This work is not far enough along 
at present to say definitely that we can, by means of skin tests or by any other 
method, determine exactlj which cases are due to fungus infestation and which 
are not, because culturing the fungi from the skm means very little Making 
scrapings of the skin and finding thorn under tlie microscope means little as they 
also occur on so many normal skins Both of theso methods are somewhat com 
plicated for average use 

Skin testa with various fungi show a fair number of positive reactions and I 
have brought a few pictures of what would seem to be fairly typical fungus erup 
tions These pictures all represent probable moniha infection, that is, thrush of 
the skin I have had positive tests in cases one would certainly call ordinary 
"eczema ” Fungus infestation, however, is probably of relatively small impor 
tance in infantile eczema and we must go back to allergy to account for most of 
the cases 

■We should do skin tests on most cases of infantile eczema ns we get a good 
deal of information This is perhaps more theoretical tlmn praotieal because a 
great many times we find by the skin tests nothing whatever to help us in the 
actual treatment of the child A five month old baby who has never eaten an egg 
may give a strong test to egg white That does not help much in the practical treat 
ment of that baby, but it does tell us that the baby is allergic and I consider the 
reaction to egg white m young infants a stamp of allergy It identifies that baby 
as being of an allergic constitution and as Dr Schick said, sensitization through 
the placenta is probably very common and I am quite convinced a great many cases 
of infantile eczema start by sensihzation to egg white through the placenta 

Egg white IS the most difficult of digestion of any protein and if one eats a 
raw egg, some of the egg white goes unchanged through the intestinal mucosa into 
the general circulation. Some time ago I got some scrum from an egg sensitive 
child with eczema and injected a little into mv forearm The next day I ate some 
cookies and withm fifteen to twenty minutes, a big wheal developed on my arm 

I made some passive transfer tests for a baby with very bad eczema, whose skin 
was so bad I could not do ordinary skin tests I put into the arm of the baby's 
father about 30 injections of the baby’s serum in very small amounts and unknoivn 
to me, this man was in the habit of eating a ran egg every morning for breakfast 
He ate a raw egg the next morning and his arm was enormously swollen for two 
or three dajs and the reaction persisted for scieral weeks The serum of an 
eczematous child sensitive to egg may be a powerful thing and if passive transfer 
tests are done, we must be careful to use onlv very small amounts of serum or to 
dilute the serum considerably before injection. 

I use a type of skin scratcher that I devised It is not so easy to do skin tests 
with a needle or a knife on a babv, as the babv struggles, ho has to be held down 
with one band, and it is very difficult to make the scratches exactly the same depth 
and length and it is important to do so m order to read the tests accurately This 
instrument is simply a small punch, like a leather punch, it is sharp on the end 
and makes a circular scratch 
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I haro dCTired a great deal of plcotoro and profit from reading Dr lloro'f book 
on Eciema It ia a masterly exposition of tbo subject bat, as Dr Sebick said, It is 
very interesting to soo bow Uttlo attontlon the Germans bavo paid to allergy and 
■kin testing Dr More In the prefoco of bis book says bo did not attack muck im 
portanco to skin testing nntil he had written about hall tbo book, bo then decided 
to try them and see whetber they were worth while and bo became moJrt enthusiastic 
about tbo alloTgie theory of eciemo. 

He beUeroa icniitixation to egg in ntero Is the primary step in the derelopment 
ol a great many infantilo eczemas. Tito child being stamped ns an allergic In 
dlvidnnl, the allergy may branch out In a number of difterent directions and he may 
become sensitized to n great many other things as well and have a multiple sensitixa 
tion. Why some infants become sensitized and tome do not is obscure; it may de 
pend upon hereditary fuetors, or possibly on quantitative dllfcroncea in the allergen 
Ingested This is a very attrnetlvo theory and fits In well with the facts of eczema 
os wo observe them 

Another interesting thing nbont egg white, oringer who writes so well on 
allergy believes there aro two kinds of egg sensitive babies, one In whom there is 
simply skin eensltlvity and no antibodies in the blood tlio other In whom there is 
akin sonsitiTity plus antibodies In the blood. He believes an eczematous child 
not be cured by removing egg from the diet even If ho is sensltizcil to egg and I 
am rather inclined to agree. I have scon Innumernblo older cluldren sensitive to egg 
with positive skin tests, but I bavo never aecn one cured by removing egg from Ibo 
diet He also believes eexmn cannot be made worse by feetog egg lie looks upon 
Infantile ettema as being not exactly an alJergie phcnomcncm but a para allergic 
phenomenon going along with allergy, the whole substratum of the process being 
sensitivity to egg white or egg yolk with of course In some cases, primary sensitivity 
to mUk, wheat or any othor allergen os tbo enso may be. 

Dermatology at present Is dominated very much by Bruno Bloch of Zurich and 
hii ideas of eczema. Under his infiueoce the Oorroan sebool confines Itself to calling 
ewOTig an external dermstitls. A poison ivy or any other extemnl dennntitis is 
eczema and nothing else is. A good deal of confusioii bos orison on that aeconut 
because In this country the dermatologists have a much broader definition of 
eczema. The fonowers of Bloch look upon adult eczema as a contact dermatitis 
and they determine sensitlTity by means of the patch test 

I believe in cortaln infants we do got sensitivity to oxtemal things. I have had 
patients sonritiTO to wool silk cat fur dog hair or what not, but I believe the vast 
majority of reactions come from the Ingestion, There are no meLaboUc changes 
pArticalnrly characteristic of infantile oczenin. All metabolle researches have de 
veloped nothing of any great moment 

With regard to the use of milk free diets, Btewart and I some yeuri ago developed 
Sobee, made of soy bean flour and olive oU etc. because it teemed wo never would 
bo able to tell exactly what rfile milk played in the development of Infantilo 
eczema until wo could have a satisfactory diet without milk for the baby I have 
fed a great many infants on this food and 1 believe one mnst not expect too much 
of it It is not a cure-all for eczema by any means. If the eczema Is due to milk 
sensitivity it will xmdoubtedly bo cured by Boboo feeding provided there are not a 
great many other lonsltlviUea. If tbo baby ia sensitive to egg and milk and a 
number of other things, he is not very likely to do well with Sobee feeding If 
the eczema is purely and primarily a milk case the results are very satisfactory 
When we first prepared Sobee, wo made It of hurley flour and later with purified 
cornstarch on account of the objection Dr Bell has spoken of AH the Sobee for 
some time has boon made with purified cornstarch and I believe before long arrow 
root starch vrin be used instead following the suggestion of someone in CaUfomla. 
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Certam changes m the protom \md0uhtedl7 take place when imlk la heated \erv 
hot It IB probably true that the lactalbumm is rendered less allergic by pro 
longed heating The casein is changed very little I am skeptical about ‘ ‘ denatured ’ ’ 
milks I bebeve that in some cases of mild milk sensitivity, if the idiosyncrasy is 
due to lactalbumm alone, the heated milk may do very well but, on the other hand, 
if the idiosyncrasy is duo to both casern and lactalbumm, as it frequently is, or 
to casein alone, heated milk wiU not do much and I bebeic a milk free diet is very 
much to be preferred 

I have been able to get verj definitely positive skin tests with powdered milk 
heated to 130° C for one hour, just as largo skin tests as I would with pure casein 
I think the subject of heated milk deserves a closer and much more careful atudj 
than has been given it as we really know very bttle about what changes take place 
in casein when it is heated or mdeed if any important cimnges do take place 

I have had very bttle experience with cither specific or nonspecific desensitna 
tion because after studjang the bterature and talkmg with a good many people, I 
concluded it was probably not a very satisfactory procedure for private practice 
particularly It takes a good many mjcctiona, there may be fairly severe reactions, 
results are pretty uncertain and if we do got an immunity, it lasts only a com 
parativoly short time I firmly believe we have no answer to infantile eczema until 
we have some method of rendermg an allergic child nonallergic and that method 
will come some time m the future tlirongh some means of nonspecific therapy If 
wo have a child with eczema or asthma who has a multiple sensitivity ns almost all 
of them have, it is absurd to expect to cure him by taking away all the things to 
which he is sensitive or to desensitize him specifically Much of our treatment of 
infantile eczema is very crude and some of it rather siUy, but I bebeve we will 
progress as time goes along 

DB. CHABLES SCHOTT (Cmctoo) — Dr Schick, hn\e jou had any experience 
with the formic acid injections in eczema? 

DB SCHICK — Wo have no experience m eczema though we tried them in 
asthma We had some cases which responded to it but we dropped it after a while 
because the results wore not so encouraging 

DB S J LEVIN (Detkoit) — I would like to ask about calcium therapy I 
know a great many variable reports have appeared about the value of calcium m 
eczema and asthma. I have found that calcium given intravenously is of con 
siderable benefit and is something we should giie more attention to In 
status asthmaticus, we hesitate to use adrenabn continuously because of the short 
duration of benefit but calcium gluconate or gluco calcium given intravenously in 
amounts up to 10 c c. has been found to be very effective in controlbng these cases. 

It has helped a great deal m infantdc eczema Whether there is some fnnda 
mental calcium imbalance in allcrgj I do not know Perhaps there is some dispro 
porhon behveen the calcium and the phosphorus and by cleiatmg the calcium por 
tion, the normal relation between the calcium and phosphorus is obtained I men 
tion this as a useful practical point in thernpj and handling these difficult cases 
which come in during the pollen season, or cases of status asthmaticus in which 
the ordinary methods do not seem to help 

Another point I wish to make is the relationship of the skm tests to seventy 
of svmptoms especially in cases of pollen asthma We have found it does not seem 
to matter much whether posihve skin tests are present in large degree, whether they 
are present only in small degree, or absent entirely The amount of pollen extract 
to be given therapeutically is not related in the majoritv of the cases to tho 
height of tho skin reaction. A child with pollen asthma who gives no positive skin 
tests whatever but whose svmptoms occur at the tvpical pollcnating season for 
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raffwefd mar be citrcrnolT emiutlro anbcntnucoualj- to tlie extract of pollen and very 
miante dote* inaj bare to bo asod. Jo«t the rerereo moj be tmo of tfao patient 
with extremely larjjo ikin reactions. 

In any of thcao pollen ea*cs, tbo pollen count in tho uir must bo considered. Some 
men dm high nmoanti of pollen extract and other# nso very amoD nmoanta. One 
cannot stnto that a. certain anionnt of poDon is anlQdent to euro any ca#e of pollen 
uthma or hay ferer 'Wo have a rery high pollen count in Detroit Knnaai City 
has tho highest pollen connt in America and BulTalo and Chicago arc next the fourth 
position is occupied bv Detroit Tho enroo patient mth the somo senBltlTlty in on 
area Trith a low pollen count docs not require many injections^ hut In the Detroit 
area wo find wo need tremondons doses of pollen c’ctnct almost to the point of 
obHtcmting tho skin tests before wo enn obtain good relief ^^o give ns a final 
doso from 1 to 2 e.c. of n 3 per cent solntlon which is a very strong solution for tho 
arerago pollen ease On tho other hand wo see cases where wc can obtain a dosage 
of only 0 05 c-c of a 1 in 10 000 solntlon and still get relief It Is sneh an indi 
viduol question and tho therapy most be so verv detailed and adjusted indlridually 
for each patient that I IvcHcnc one elioold not moV© n gencml rule Especially one 
should not depend too much on height of skin reactions In relation to the sixo of 
doses. 

I also wanted to talk about the pcrtmnlal treatment of pollen cases. Dr Schlek 
la mther opposed to the continuation of perennial therapy and perhaps U docs haro 
its dUadTnntagoi bnt, on (he other hand, It offers to the patient a possibility of 
CTcntually stopping pollen Injections Vaughan of Virginia glrcs figures indicating 
60 per cent cum after thro© years of contlnuons thcrapr In my own experience 
perennlnl therapy prodoeea what may be called a pennanont ecro in eighteen months. 
It ii a doTclopment In the tToatment of allergy which must not b© discarded too 
readily 

Tho extract of pollen or of foods shonld not be looked upon as a toxic substance. 
"Whether the reaction of the body against tbis subslanco is ontitoxle as in the ease 
of diphtheria toxin still bos to be shown 

I hare seen children subjected to series of cUiniDatlon diets tlmt produced a rery 
bad eonstltutiounl effect with general damago to tho child in loss of weight and 
resistance to dUeaw in the hopo that by chnnee, some food would be cUmlrnitod that 
might bo causing the trouble I bcUoro we should not subject a chfld to such a 
serious method of diagnosis in the hope that by chance we will find tho cause of thoir 
symptoms. It is far moro nceurato to do tho skin tests first and avoid tho pog 
slblUty of Injuring the child s general condition by a soncs of weird diets 

DE SCHICK — Tbo following theory about the effect of caldtim eon be evolved 
kon TumenibeT from tho basic experimoiit of Chiarl and Januicbke croton oil put 
In the conjaneti\-a of a rabbit s eye produces a tremendous inflammatory reartlom 
This reaction was suppressed by giving calcium prerious to tho instillation of croton 
oil The linings between the endothelial cells are tightened and made less per 
meable for exudation, t tried the calcium treatment in munv eases and the result 
was not striking You can find very much in the Uternture of twentr years ago nbout 
calcium therapy as a preventive measure ugulnst bay fever There it some pos 
siblHty of infinendng the Intensity of secretion and of Inflam matory reaction on 
the *Wn and mneons membrane, but we should not expect a real euro of tho eon 
ditlom 

I agree with Dr HUl that we should not put all the ecxcraas in one pot. 

An hyperergic person Is good soil for infections Secondary infections com 
plicating ecxema must be considered, Tho eciema question is still not entirely 
solved, and w© shonld b© very cautions in our statements 
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DE LEWIS WEBB HILL — -wisli you Tvonld say some more about nonspecific 
therapy in eczema I know verj bttlc about it but feel quite strongly that is what 
ire must hare some time if ire really iraat to deal with the disease satisfactonly 
This IS beside the question of local treatment, of regulating the diet, and taking 
away something wo think the child is sensitiro to 

DB SCHICK — If we find some causatire agents then, of course, these should 
be taken away, but, I am sure there must be other ways of treatment If a child 
gets pneumonia or some other febtilo disease, it is astonishing how quickly the 
eczema disappears and how different the skin looks within seventy two hours We do 
not know what goes on in the system, but we do know that m some way nature is 
able to make the eczematous reaction disappear 

I hare not hud much personal experience with the nonspecific treatment and vac 
cine treatment in eczema I hesitate to apply this treatment because I feci wo are 
going a little too far in injecting all these different substances 

(Hemarks by Dr Franklin J Corper, Chicago, not sent in ) 

DB SCHICK. — I wish to express my personal opinion about the perennial treat 
ment It IS possible that interrupted treatment eventually brings about a hyper 
sensitization and perennial treatment prevents it After interrupted treatment with 
tnbercubn it happens that if one starts over again, one will find the patient more 
sensitive I repeat that skm reactivity and asthmatic condiHona do not always go 
parallel. Dr Peshkm showed me patients with pollen asthma who were absolutely 
negative to skin tests and still had typical pollen asthma He could only obtain a 
positive test by testing the conjunctiva with dry poUen powder There one secs 
the dissoaation between the reaction of the sk m and the reaction of the respiratory 
tract The skm is very sensitive and the respiratory tract not so much so There 
are also differences which may be explamcd partly by the different rate of ab 
sorption If a substance is injected subcutaneously, the absorption will be slow, 
when given into a vem, the absorption is so rapid that a very largo amount of this 
offending substance enters the system at one time 

(Eemnrks by Dr L H Tnmpeer not sent m for publication ) 

DB. SCHICK — It has been my experience that tetanus antitoxin is more toxic 
than many other therapeutic sera I have seen the worst kmd of serum sickness 
after injections of tetanus antitoxin As the purification of tetanus antitoim is as 
thorough ns that of diphtheria anhtoxm, I am unable to explain the difference on 
that basis I saw a duld whom I had to keep under morphine for three days 
because of terrific joint pains There was nothing visible on the joints Other col 
leagues reported sumlar observations to me 

We must differentiate between scrum sickness starting after a normal incubation 
period and one starting after an abnormally short time If a child develops an 
intensive semm sickness eight to twelve davs after injection, this has nothing to do 
with a previons sensitizing injection The whole discussion should deal with the 
accelerated and immediate reaction. 

An important question is whether or not there is danger of an anaphylactic 
shock in children immunized against diphtheria by toxm antitoxin in case the 
child must be treated later with a therapeutic serum Such an occurrence is possible 
but extremely rare. 

Another question I wish to discuss is the reaction observed in older tuberculous 
children and adults when toxoid (Anatoxin) is used for immunization against diph 
therm The most satisfactory explanation is that tuberculous and other infections 
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change tho gcncrtil level of nyiaiUvlty to foreign protein »o that tho reaction U dif 
ferent from diphtheria toxin. Infants and children of preschool ago show rach lo- 
actioni ranch leas frequently 

"Wo shonld not go bo far os to name overythlag allergic this would lead to con 
fttrion I am wondering whether wo haro tho right to explain sudden death in 
ccicina or hyperpyrexia on tho basis of hyporergy Tho mechanism may bo a 
qnlte different ono and we should look for other explanation!, 

No child of three or four years will bo absolutely free from allergic features. 
Such features aro usually mild, so that they have no special importance There 
tro different grades of reactlrltv in different individuals from mild to hyperergic 
renctions. nyi>ercrgio reactivity has great clinical importance 

DE. MOORE. — would Uko to inquire whether there has been a study of defects 
in tho endocrine system of tho allergic children Barber has recently discussed the 
feeding of glands of inlornai secretion to certain types of children, the colicky 
child, tho Tomiter and I bebovo to tho ccicmntoas child, lias tbero been any 
work dono on defects of the adrenal ns a causative factor! 

BR. Ia "W HILL, — ^Would it bo possible to settle the question of the danger of 
anaphylactic ihock by looking for prcclpltlns to homo serum in tho blood! 

DR. SCmCEL— I do not think so \Vo had tho greatest difficulty in finding 
predpltlns in the blood, Tho human being Is a very poor produmr of precipitin. 


Academy News 

Tho following have been appointed for tho Nominating Ckimimtteo 

Chairman, — Dr Samaol McC. Ilnmill PhiladolphJa Pennsylvania 
Dr E B Shaw, San rnineisto Oollfonil* 

Dr Hugh Leslie Mooro Dallas, Texas 


Dr Sterling H. Ailimun, ot Dajton Ohio h»i been eppolntod a member of tho 
Ohio Btato Committee. 



News and Notes 


International Pediatric Congress*- 

The third Internationnl Pediatric Congress, held in London on Jnlj 20 22, nnder 
tho presidency of Dr G T Still, iras attended by nearlj 400 delegates from thirh 
countries The mangural ceremony took placa in the Great Hall of the British 
Medical Association House, nhen TJRH. the Duke and Duchess of York nttended 
to open the congress and to welcome the members H the Duke of York, m 

c-^pressmg his pleasure at greeting so largo a gathering, especially in -new of the 
fact that this was the first international meeting in this country of physicmns deal 
ing -with the diseases of childhood, made a few well chosen remarks, stressing tho 
importance of pediatrics particalarir on the prei entire side “Speaking as a 
father,” ho voiced the gratitude of parents far and inde who would benefit from 
the deliberations of the congress The President and Sir Thomas Barlow expressed 
the thanks of the members to the Duke and Dnehess for their interest in the congress 
and after the departure of tho Boyal risitors, tho seientiflc proceedings began 

Tho first mam discnssion took place on the subject of the nature of allergy and 
its rfile m diseases of children Dr Arnold Bich (Baltimore) spoke from the 
pathologic side and brought forward the results of experiments which demonstrated 
that in baotonal allergy tbe indindual bssno cells are hypersensitive to the bac 
tonal antigen and the allergic reaction is not dependent upon circnlating antibody 
Ho stressed that all recent work went to show that allergy is not essential for im 
munity Expenments show that immanity can be separated from allergy and that 
neither of tho two primary characteristics of immunity — the prevention of spread 
of bacteria nnd their efficient destruction — is dependent upon allergic inflammation 
for sncccssfnl operation He further pointed out that allergy bo established with 
out immunity and acting alone, it lowers resistance to infection Professor P 
Hamburger (Vienna) dealt more with tho cbnical aspects of allergy, basing Ins 
remarks mainly upon the study of problems of tnbercniosis by means of the 
tuberculin reactions Allergy could be shown to develop prior to the onset of the 
disease It -was continuous but subject to the flnctmtions caused by other diseases 

ky bght, food and other so far unknown factors, and such flnitnations might be 

tho cause of eyacerbahons In his opinion, the tuberenbn reaction was of great 
value in prognosis and tuberculin should be used to a greater extent for prophi 
laxis Dr Pehn (Lyons), m a paper prepared jointly with Dr P Wonngcr 
(Strasbourg), described the clinical aspects of tbe aUcrgic states of nonbnctcrml 
origin enumerating the vanous substances capable of scnsitiiing tbe human or 
gamsm under the mam headings of inhalation, food, drug and contact allergens 
Ho proceeded to giio a description of the clinical manifestations of the nonbactenal 
nUerpe states m the rarions systems afleetod, pointing out how the Afferent nl 
lergens tended to affect different systems at various periods of life He f^ioug 
there wore three possible causes of nonbactenal allergy sensitiration after birth, 
scnsiiizfltion zn utero, and hereditarr tronsmissioTi by tbe gem cells, tho flst 
of a specific nature or merely the inhontancc of a predisposition Dr V B 
Collis (Dublin) advanced the new that the same disease syndrome conld be pro 

'Dr)tJ"h vied J Jul} 23 1133 
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dated by more than one orcnnim prorldcd tlint the body waj In the ftato of al 
lergy, and ho instanced erythema nodosiun in this connection Dr II Emberg 
(Stockholm) also discussed allergy la relation to erythema nodoium. Professor 
T Qroer (Lttow) atressed tlio kinetic aspects of oHorgy, dependent upon two mala 
fnctori — tho susceptibility of tho body and tho power to react ou tho part of tlie 
body Ho explained how theso factors could bo assessed accurately in tho case 
of a disease such as tuberculosis. Professor G do Toai (Bologna), Professor R. 
Debr6 (Paris) and Dr B Ratner (Now kork) also took part in the discussion. 

The discussion of the second day oa tho prophylaxis of milk borne diseases wa» 
opened by Professor A Pettersaon (Stockholm) who dealt espetiaHv with tho prob 
lorn of {ubercnloiii Not only was there tho unlTersal danger of bovine tuberculosis 
but In the speaker ’a opinion liuman tuberclo were frequently introduced into tho 
human body with milk lie also mentioned the risk of infection with the organisms 
of undulant fever in those dUtnets where Infections abortion occurred, but chUdron 
under ten years of age fortnnatelv appear to bo cither insuKeptible or very allghUy 
suiccptlblo Professor G Bessou (Berlin) spoke of the saprophytic organisms in 
milk and Iholr slgniflcancc, Tho Introduction of varieties of tho colon bacillus by 
milk into tho alimentary canal in children produced a completely dilTerent typo of 
Intestinal flora from that In tho breast fed baby, for example, and many of the 
digestive disturbances in tho artificially fed baby could bo attributed to tho spread 
of Badllos coU to the upper parti of tho aUmontory tract. In contrast to tho adult, 
where the presence of tho coll bacilli in the bowel had no ddetenous eflecti young 
babies might develop inflammntlon of the whole of tho intestino, and large, 

from this cause Professor 0 B, AUaria (Turin) explaiued that in Italy at 
present there was a strong movement for the improvement of the dairy Industry and 
in the meanwLilo it wils of importance to seek on auswer to tho question of whether 
the advantages of giv'ing raw milk os a ''live' liquid and attempting to prevent 
bacterial eontamJoatlon were greater than thoso obtained by giving a sterile milk 
at the expense of its vital properties. Tho speakor thought that the importance of 
the vital properties had boon exaggerated and that in the present state of the 
dairy industry in tho majority of countries, the only course was to purify tho milk 
by some thermic proeesa. Professor P Ijorebonllet (Paris) brought forward o 
survey of tho possibilities of dimlniiUing tho risks from cow s milk by a thoroughly 
planned hygienic echemo by legislation and by municipal and eoUectivo measures. 
Ho summariied tho position in certain countries and strosslng especially tho dif 
flculUes, concluded strongly In favor of pasteurisation of milk under proper control 
as tho ideal measure Foiliug a proiKrr organisation, he thought tho boiling of milk 
prior to consumption was tie only course. Dr J 11 Ha mil l (London), gave a 
short review of the iKultlon In this country os regards bovine tnboreuloai infection 
in chndroiu Since, as he pointed out oven cortifled and Inberculin tested milk cm; 
easionally contalnod tuberclo bacllh, there was no alternative to come treatment 
of the Tnnv to destroy organisms. Tlds he thonght, was to be found in effidenUy 
controlled pasteurisation. Ho omphaticoDy condemned tho idea that the drinkmg 
of infected was Tnlunblo to prodoco nn immunity The dlscuaiion was con 
tinned by Professor F Peer (Zurich) Profeasor 8 llonrad (Oopenhagen), Professor 
P Eohmer (Strasbourg) Professor Q Frontal! (Padua) Dr H. Bock (Berlin) 
Dr W 0 Davison (TJ B A ) Dr H. P Wright (Montreal) Dr J Doxar (Pecs) 
Professor Q Mouriquand (Lyons) Professor G Noeggorath (Freiburg) Dr W 
Spolverini (Borne) Professor W L Jundell (Stockholm) and Dr G Petruuti (Hun 

Tho afternoon sessions on tho first two days and the morning setsiou on the last 
day were devotod to short communlcnHons given in sectional meetings On tho social 
side the delegates were offered an exceHent series of gatherings. Ou Thursday 
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Seriously, one comes to wonder at times just how many of the things that we 
have introduced into the child’s life are real necessities, or actual improvements 
over the good old ways, and one might well ask oneself just how much chance there 
IS, in the family that can afford aU the frills, for the child to have what might be 
called a natural development Or are our children really better for having the years 
once given over to irresponsible play all cut to pattern? 

There is a large class of well to do mothers whose care of their children seems 
to be governed by fads — fads in doctors, fads in schools, fads in foods, in other 
words, the baby is becoming a fad, and in this dav of fads it’s not surprismg 
The ivriter sometimes thinks that ho nould bke to initiate a new fad whose slogan 
should be “Give the poor kid a chance ’’ 




B efore the world knew anything about germs of 
disease, we made Pet Milk by concentrating the 
fresh tnUk and heating it m sealed cans to make it 
keep ’ When the germ disease relation was discovered. 
Pet Milk was free from germs 
When Pet Milk was first stenhrcd to * make it keep 
we didn t know anythmg about the hard curds of cow s 
milk It was later discovered that the stenliration made 
the curds as soft and flocculcnt as those of human milk. 


PET MILK 
COMPASY 
FURNISHES 
NOPORMIU 
LASTOTHB 
LAITY • 


We homogcnaed Pet Milk, broke the fat globules mto 
tiny particles to keep the fat from separating Then it 
was discovered that the smaller fat globules were more 
quickly and easfly digested by human infants Thus by 
accident, as it were, the milk designed for the stomach 
of a calf was made suitable and safe for human infants. 

The qualities of sure safety and ready digestibility of 
Pet Milk are none the less important because they were 
accomplished as incidents of a commercial process 
Science has discovered and approved these qualities 

Pet Milk is the original evaporated milk. It has been 
a standard of highest quality for nearly half a century 

PET MILK COMPANY 14371 Arcade Bunding St. LoiH*, Mo, 
Pl^ame Mend me frott of ohmrie □ Booklet for Phyddan* 
Q SamplcjofPetMflk □ Booklet oasprocewe* of preparing Pet Milk 
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TRUTH IN SECURITIES 

Safeguarding your property, whether it be 
securities or otherwise, is of the first impor- 
tance 

Protect your Bond and Stock Investments m tvne We 
are passing through a period when values are changing 
dailv and constant intelligent adjustment is necessary 
in kee-ping ninth economic and monetary tiends 

Are you m a position to obtain independent reliable information 
necessary to regain the still invisible losses resulting from de- 
creased purchasing power of the dollar and to preserve your 
Capital and maintain your Income? 

For Such Information Consult 

ESTATE ADMINISTRATION 

^CORPORATBD) 

An Independent Institution 

Dedicated to the 

PRESERVATION OF CAPITAL AND MAINTENANCE 

OF INCOME 

Afphes a Daily Control and Maintenance Service to Every 
Sean tty in a Given Poitfoho and Reconstuicts Depieciated 
Situations by Careful Planning and Gradual Procedure 

ESTATE ADMINISTRATION, INC. 

ONE WALL STREET - NEW YORK 
Dlgby 4 2945-fi 


Detailed Information Furnished Upon Request 
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PATIENTS 

ON A DIET 

Tlie Inek of rough foods requires a special brush to 
stuniilate the gums 

THE DR BUTLER TOOTHBRUSHES 

Uftvo l)cea dc\clopccl cspcomUj for ^ou to oimblc jour patients to do 
a better job of stimulating the guma and keeping their teeth clean 

Junior Model 

The Dr Butler Junior Model Toothbrush is especially 
designed for children s use It does for the gums 
what nature could not do because of the diet It is 
indicated for all children 12 years of age or under and 
is prcsonbed by many leading general practitioners 
in dentistry 

“Single Row” Model 

Tbe Dr Butler amall “Single Row ToolbbrnsU is 
indicated for cluldron wearing any form of dental ap 
plianoe, and la recommended by many orthodontists 

d.8 0 leading pediatnctan you witt naturally recognize 
the worth of hath of these brushes 
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JOHN O BUTLER CO I 

7359 COnAGE GROVE AVE. ■ 
OtICAGO ILLINOIS 
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Sent/ Coupon Now 


JOHN O BUTLER CO 
7339 CotUi« OroT« An. 
cuc*ift nC 

pjffua Mud m« uunpl brotk u Indlcstvd. 
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If efficiency is your first demand of a therapeutic 
preparation, you iviU decide on AGAROL for 
the treatment of constipation 

If dependability determines your preference for 
a therapeutic measure in the treatment of con- 
stipation, AGAROL iviU be your choice 

Because your patient must have palatability, 
freedom from oiliness and artificial flavonng, 
you iviU find m AGAROL the preparation your 
patient prefers 

^lilAJl R ■WARMER 

& CO, iNa Aearol is the original imneral oil and agar agar 

113 -WEST 18lh STREET ^ , , , , t , , 

NEW TORK CITY emulsiou mtu puenolpntiialem 

lAbend trial supply gladly sent to physicians 

AGAROL — for constipation 
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That ifl necessary to your patients general condition is undoubt 

cdly aided by the use of a good 

dentifrice. 


We recommend Pycopi Tooth 
Powder Its formula is safe and 
efficient, and has been accepted 
by the American Dental Asaocia 
tion 


We suggest that you test the effi 
ciency of Pycop^ Tooth Powder 
for your own satisfaction Use 
the coupon below to receive our 
products for triaL 


Skycaps 

TOOTH 

Powder 



REG US. PWT OFF 

Pycop^ Tooth Powder is 
also economical By ac 
tual test one junior size 
cfln costing the sa m e as 
the average dentifrice, 
lasts tvTice as long 
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How Clear to a Doctor 

Is the Madness of War 

♦ 

He Devotes His Time to Saving Life 
Then Sees 16,000,000 Die m One Holocaust 

♦ 


H OW futile seem a phjsi 
cian t efforts m % leis of 
the ivorld s madness 
Working ahsajs for hu 
manih’s welfare he obsenes 
all he has conseried swept 
awaj in periodic outbursts of 
group insanit) Doctors must 
indeed be inclined to agree with 
Bernard Shaw’s conclusion that 
the earth is the madhouse of 
the unnerse 

What a senseless thing is 
War* \\Tiat a futile thing* 
What a brutall) insane orgj of 
witless killing 1 It’s murder if 
one man does it It's heroism 
if a thousand do War makes 
widows of wises mourners of 
mothers, orphans of children 
It leases a trail of Disease, 
Famine Mutilation and Death 
It IS the supreme e\ il of human 
histon — the arch enemj of hu- 
man progress It destrojs our 
finest manhood, forcing us to 
breed from debased stock It 
imposes a crushing tax burden 
and impoi erishes the world 
It indorses mass murder and 
makes a mockers of eserj reli- 
gion on earth 

\o one can win a great ssar 
Both Mctor and sanquished pa\ 
the bill E\ ers economist con 
cedes that the World War was 
a major factor in the present 
depression It cost 333 billion 
dollars in direct expense Ses- 
ent\-fi\e cents out of esen fed- 
eral tax dollar goes for war 

Con War Be Downed'^ 

Yes, but only through 

Organised Effort 

If sse don t crush war — war 
will crush us \\ c belies e it 


can be eradicated, just as has 
been slnserv, dueling, wich- 
burning, religious wars, human 
sacrifice and a thousand and 
one obsolete sasageries But 
we’se got to make an effort 
As Major General John F 
O'Rsan said, “We must wage 
Peace ’’ 

A luachmeo for Peace ex- 
ists, the League of Nations and 
the World Court The League 
stopped war between Finland 
and Sweden, Bulgaria and 
Greece, Albania and Ser\ la 
Since Its foundation in 1922 the 
World Court has rendered 19 
judgments on issues which 
would otherwise base threat 
ened World Peace 

Wht doesn’t the machinerj 
work better? Wh> didn’t the 
Leagues present war between 
Japan and China? Marj 
Woollej said, upon returning 
from Geneva that public opin- 
ion must be mobiliied behind the 
world’s goxernnients Newton 
D Baker said onl) a few weeks 
ago that education was the 
world's one hope of ending war 
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We exist to mould public 
opinion We agree with Bruce 
Barton in his Let’s Ads ertise 
this Hell ’ published m the 
Imencan Magazine (send a 
dime for a reprint) that a 
world sside adtertising cam 
paign must be ceaselessK 
waged He wants the gosern- 


ment to make an appropriation 
for this work 
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an international scale tl'r be 
hevr that if xte advertise long 
enough •u.ith a message that s 
strong enough ue can v.tnJ tif> 
oxar 

If tou agree with our program 
and want to lend a hand 

Send Us a Dollar 

More if jou can spare it in 
stamps, check, monet -order or 
bj registered mail A copj of 
Bruce Barton’s article goes to 
each contributor 

Our Board Members and En 
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Bruce Barton 
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Herbert S Houston 
Man E Woollct 
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Nitamins A, B, D and G 
GUARANTEED 


The Committee on Foods of the 
American Medical Association has 
taken a commendable stand in the 
promotion of honest products and 
of honest advertising, by ruling that 
“Vitamin claims shall stipulate the 
specific vitamin or vitamins pres- 
ent ’’ The Maltinc Company con- 
curs in this ruling 
Maltinc With Cod Liver Oil is a 
biologically standardized product 
with a guaranteed potency of vit- 
amins A, B, D and G When ad- 


combination enables physicians to 
prescribe five important vitamins as 
a group offering a reliable and bene- 
ficial method of building up bodily 
resistance and bringing about 
healthy, normal conditions 
First introduced in 1875, Maltinc 
With Cod Liver Oil has maintained 
a position of leadership both in 
quality and in volume The product 
IS constantly under laboratory super- 
vision to maintain its high quality 
and to assure the profession that the 


ministered with orange or tomato Mtamin A, B, D and G content is 
juice, vitamin C is supplied This absolutely guaranteed Copy of bio- 
logical and vitamin report will be 



Oni-nrooD^ — sicred icgcrables of tnonn and guaranteed aitarain potcnc) Prepared b> an eiclu'i'cprt^* 
\iwmm \ allies p.occta% calo'jcs and mineral sairs — particular)) iron anaphos' 
r o-ui Prepared by CtRTiroom Is*, sub^idian of The Maltinc Corapan) 

SEE MAETIXE ADVERTXSE^fE^r^ ON PAGE 2t 
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So Pure, It Needs No Flavoring 

It Is well knouTi fact that young in **6wcct,” and "nut like” In comment 
fonta shy at aromatic* Olderpatlents ing upon the 6ne flavor of Meades 
often tire of flavored medications to lOD Cod Liver OiL They find that 
the point where the flavoring itself be- most patients prefer an unflavored oil, 
comes rcpcUant. This is particularly when It is as pure as Mead's. Samples 
trueif thcflavoringbcofavolatilcna and literature on request. Mead 
ture or "repeats’' hours after beingin Johnson fit Compan> ,E'van5viIIe,Ind., 
gested Physicians have frequently Pioneers in Vitamin Research 
used the terms "fresh,” "natural,” Spedallsti in Infant Diet Materials. 

Mead's lOD Cod Iiiver Oil with Viosterol 


PREVENTS 

DEFORMITIES 

N O antmcketic substance will straighten bones 
that have become misshapen as the result of 
nckets But Mead’s Viosterol m Oil 250 D can be de- 
pended upon to 'prevent ncketie deformities This is 
not true of all antmcketic agents, manj of whicli are 
so limited by tolerance or bulk that they cannot be 
given m quantities sufficient to arrest the ncketic proc- 
ess promptly, with the result that the Bones are not 
adequately calcified to bear weight or muscle-pull 
and hence become deformed 

A Specific for Rickets 

Mead’s Viosterol, on the other hand is capable of 
tcrmmatmg the ncketic process m a bnef period m 
virtually every type of case Thus if gii enas a prophy- 
lactic m requisite dosage it may be expected to pre- 
lent not offiy bowing of the legs but also the more 
insidious skeletal defects such as malformation of the 
chest, hypoplastic teeth, and pehne abnormalities, 
whicli may develop unnoticed vhen less effectne 
a itamm D products are admmistered 



so cc 



VlOifTERO^ 

'*^IVATED ERCOTrtR^^'j 

IN Oil. 

250 D 

^EAD JOHNSON 

^''ANSvii * r- luO 



Especially Indicated for Prematures 

Prematures, tivins, infants of low birth-n eight, and 
rapidlj -grovang, full-term infants are especially 
susceptible to ncketic deformities because of their 
greater need for calcium and phosphonis Yet the 
first three types of infants, due to their small di- 
gestne organs, are generalU unable to take c\en the 
usual dose of cod In er od, mucli less increased doses 
For them ^lead’s Viosterol is specific in prea entmg 
malformations ]ust as it is in all otlicr tjqies of 
nckets 


Because of its potency 
Mead's Viosterol prevents 
and cures rickets . in 
small dosage without 
gastric upset quickly 
before deformity sets in 

Specify MEAD'S 


MEAD JOHNSON & CO , Evansville, Ind , (Pionetn bi 'iRjue/xrcIi 

f* sir profe-# card 1 JT Vm 1J ho*m» prt^!-JCta tocoopente lo rc tch of onatil rorirc 1 {tcmni 
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GEmho up an hour earlier m the mom 
mg IS an mconvenience for most persons 
but for the mother of young babies it is 
a hardship sometimes almost tragic, 
frequently n ullif ying the best planned 
pediatnc advice. 

This IS especially true in the case of 
the nursing mother whose supply and 
quflhty of breast rmJk are affect^ by 
emotional shocks resulting often m oga 
lactm and sometimes giving nse m the 
baby to diarrhea, cobc and even con 
vulsions Furthermore the mother s 
emotional stress bungs about a tram of 
behavior on her part which is reflected m 
the child 6 psychologic reactions so that 
a viaous aide of bad habit formation Is 
set up 

From this angle, the recent mtroduc- 
tion of the pre-cooked form of Mead s 
Cereal known as Pablum assumes new 


impiorlance m the doctor b p^^olomcal 
handling of Ix)th mother and child 
qmte aside from its nutritional value * 
Because Pablum can be prepared m a 
mmute, the mother can sleep the extra 
hour she would otherwise be compelled 
to spend m a hot kitchen cooking cereal 
Added rest means better poise so that 
petty annoyances do not bring jaded 
nerves. Prompt feedings prevent many 
childhood tantrums, and a satisfled baby 
usualljr eats better and enjoys better 
digestion and growth- 

Mesd • Cereal Pablum repf cgen ta a great 
advance among cereals In tbat it b richer in a 
wider variety cu mlnerab (chiefly caldum idiot' 
phonii. iron, and copper) cootains vitamins A, 
B, B and O b bm for min g and b non Irri 
tating Added to these special featnres, it b 
adequate in pr ot e in fat esubohydrates, and 
calories. Pablum consis ts of wheatmeah oat 
meal, commeal wheat embryc^ yeast, aifalfa 
leaf and beef bme. 


MEAD JOHNSON & CO , Evansville, Indiana, USA 
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“...Viosterol given in adequate 
antirachitic for curative 


There are now available a considerable 
number of valuable, indeed almost specific, 
agents for the prevention of rickets 

Whedier one or the other should be 
adopted will depend not so much on 
their efiicacy in pres'enting rickets as on 
their availability their cost to the con 
sumer, their palatability, and other non 
medical considerations conclude Drs Hess 
and Lewis after extensive work in compar 
mg clinical results with various sources of 
Vitamin D 

For prophylaxis, many products have 
been found satisfaaoty as a routine, cod 
liver oil, both regular and fortified with 
Viosterol, Viostetol in Oil 250 D, halibut 
liver oil, and irradiated milk Any of these 
anti rachitics given in adequate dosage, will 
cffeaiv ely protea infants against tickets 
For therapy, howev er, a distinaion should 
be made between the various measures 
av atlable 

High potency is not only desirable It is 
essential The quicker heahng can be pro 
duced, the less risk of the baby developing 
permanent deformities 

Tlie agent selected should offer maximum 
potency at the least cost It should be readily 
available for everj' baby It should be abso 
lutel) stable and palatable 

From all of these angles— effectiveness, 
cost, availability, dependable results and 
palatability — Viosterol in Oil 250 D be 
comes a therapeutic agent of choice' 

Drs Hess and Lewis call it the most satis 


factory anti rachitic fot curative pnrfoses' 

PhysIclansI Note these advantages 
of Viosteroll 

Its high potency— No other agent supplies 
more Vitamin D Each drop contains 75 
units This IS 250 times as much as the 
standard cod liver oil defined by the Wis 
consin Alumni Research Foundation 

Its cost— Because Viosterol supplies Vita 
mm D alone, it is less expensiv e to use than 
other preparations which supply additional 
factors Mothers will find it an economy 

Its palatability— Viosterol does not cause 
digestive disturbances It is well tolerated 
by the very youngest infants 

Its convenience— Dosage is by the drop 
and easily administered 

Prescribe Squibb s for dependoble re 
sultsi The potency of Squibb s Viosterol 
in O 1 I- 25 OD IS uniform and unchanging 
Squibb uses a special method in preparing 
It By making the solution from a purified 
vegetable oil, charging it with carbon dio\ 
ide, and packaging it under air tight condi 
tions, the high vitamin content is protected 
against deterioration Always be sure of the 
Viosterol you prescribe Specify Squibb's' 



manufactured Under 


tlCENSE FROM THE WISCONSIN ALUMNI RESEARCH FOUNDATION 
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dosage is the most satisfactory 


purposes 


HESS A, F LEWfB J M J A M A. 181 1M (JUIY 15) 1?53 


Squibb Viosterol In 011 250 D1 
Economical effective con\enicnt An 
agent of choice for the healing of rickets 



AND ACCEPTED BY THE COUNClt ON PHARMACY AND CHEMISTRY 
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MELLIN’S FOOD— ^lORE than a carbohydrate 

The m.ln part«« of uU nulk n.od.fien .. .hr jamr-.o provldr errbo- 
.a'^«I^..r amouo. « a part of ,hr infan. a d,r. 

MelUnJ Food iJ a carbohydrate — 

It contalM SBJaT malice aotl 0^ <■ ‘ jj^d„rlnEthepTOce«ofnunaficturr 

t'™"'”- , . I, ,tnd« ID promote noimil bowel ecuon. 

.o Ch.ef b..^fa«r^^U0-n^.be worU 

inptedienu. J— «d SKtj?oniiitem with lodiri loond pedi 

Ic coouln* 105 *^ miDcral mIi» ««> auic koowlcdgc *o<J 

(tom the ikhBIe gr*iru 

Uura,^, .nJSa^pIn o/MM. , GMI, Suppl.,d-,o Ph,ua.m Onij 

MELLIN S FOOD COMPANI, Boston _ 
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ALBOMALT 


V 



the 

real ly honest 

REGULATOR 

A jelly form emulsion of 
the finest mineral oil ob- 
^ - tainable tvilh the finest 
malt of high iliastatio 
I quality 


Try It m your practise, especially on the “htlle 
patients” and their mothers 

Send for trial jar and literature Just mail the 
coupon 


Me Kesson & Robbins 

INCORPORATED 

NEW YORK BRIDGEPORT MONTREAL 



McKesson & bobbins, inc. 

BRIDGEPORT, CONN 


Pleue Kud llleratare and trial Jar of ALBOSEALT 

3IJ) 
SLiNo, 
Qtj & State 


6 


THE JOURNAL OF PEDIATRICS 



GUARD THEM WITH A 
TOOTH-PROTECTING DIET 

Dental decay is the most nearly universal malady 
from which the human race suffers How important 
It IS to start children out with strong, sound teeth — if for no other reason than to 
protect the health of the rest of their bodies 

Research has shown that dental caries was greatly reduced simply through the 
addition of vitamin-D to the diet Now that vitamin-D is available in such a con- 


venient, wholesome form through Bond Bread, there is no longer any excuse for 
depriving children of this protective element Best of all, the vitamin-D in Bond 
Bread costs the public absolutely nothing 
You are absolutely safe in recommending Bond Bread as a source of vitamin-D 
For one thing, the claim that Bond Bread is a rich source of vitamin-D is accepted 
by the Committee on Foods of the American Medical Association For another, the 
vitamin-D is added under the most painstaking scientific control, and the bread is 
periodically subjected to biological 
assays by independent research 
laboratories Never is the vita- 
min-D content less than the equiv- 
alent of two teaspoons of Steen- 
bock Standard Cod Liver Oil for 
each pound of bread 

Why not tr}’'this delicious bread 
yourself tomorrow? Watch the 
effect on your own oral health 
ov'er a period of months The im- 
provement will naturally prove 
to you more convincingly than 
words the wisdom of recommend- 
ing Its use generally 


Experiments Noiv in Progress Prove 
Need for More Vitamin-D* 

In four institutions for children, canes was greatl) 
reduced simplj bj adding vitamin-D to the noriml 
diet The children were alrcad) receiving what is 
gcnenlly considered an adequate diet, even including 
theordinar) suppl) of vitamm-D and sunshine — act 
those who got no extra vitamin D had three limes ns 
many cavincs! The dentists making the examinations 
were completelv impartial The> did not even know 
which children had received the extra vitamin D 
The prevalence of rickets among children is cv idcncc 
of the need for extra vitamin D Canes in adults is a 
sign of the continuing need of additional vitamin U 
in later life 

* Name of research organmation css re/ptest 


Addren Dr J G Coffin 

TtihnUal Dirtcitr GeNEU 
AL Caking Co 410 Lex 
Ington Avenoe N \ City 



AIno lloncl Dnkcrff ^ licnt nronil 
Hich sources of % 
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Cakxum 

ord Fhoipkctui 


P'iramttt-X) 


isurd T<tOi 
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SMA The Only Anarachitac Breast Milk Adaptation 

SO SIMPLE 

that eren Mn *ciin prepare it properly 

SO SIMPLE 

that Mr* „ „ „ in thank } DU for iptnng her 

much worrj and trouble 

( J No doubt j>oa can ntpplj i»m« from jogt practice ) 


ANYONE CAN FOLLOW 
THESE SIMPLE INSTRUCTIONS 



To «ocb Ot>e ounc« Oo* fkjd ounc* 

"wotur* of ADD of bollad » » of S M A 


^ lA A wQtar reody to f«^ 

Thil proportion retniins uQchaoged A5 the infiuit 
growl older jrou meielj increaic the cpzanciry at 
with breait milk- (See cable below ) 


SUGGESTED FEEDING TABL-E 


Infant 

TecalQujDtftv 
lo 34 Haun 
In Oun» 

No Of 
Fetdlata 

Qoanthsrper 
Fm-iutf 
la Ooacet 

2 dan 

1 to 3W 

2toS 

mol 

S dan 

2Hto 5 

3 to 4 

iitolH 

4 dan 

*. to 7H 

4 to S 

1 tol8 

5 dan 

T^tolO 

5 to 7 

1 to3 

0 dan 

1?.. tol2H 

5 to 7 

lV4to3% 

7 dan 

U^tolS 

3 to 7 

3 toS 

2 wtets 

15 toJ7W 

3 to 7 

3 to3H 

4 Kvds 

17Hto30 

5 to7 

2Hto4 

0 watha 

30 tol3^ 

3 to 7 

3 to4Vt 

2 moothJ 

22 to 25 

3 toO 

3\4to5 

2^ moDtha 

35 to37\4 

S to 0 

* to5H 

3 mnnthi 

37Hto30 

3 

SHto 0 

3 i^moptlu 

30 to33M 

3 

0 to0H 

4 moothi 

33Hto35 

3 

0Wto7 

5 moDthi 

33Wto37V4 


««to7H 

0 UHCthl 
to 1 ytt 

33 K to 40 

5 to 4 

0<ri to 10 


6 to 7 Moa. At thU ace It 1 djatuniwy to tld 

•oup* ond vecetaUet to tbe <Uet 

eepecUHy eptnoefa ____ 

‘ TbcM qtumtltjem refer to fluid ooscea of 8 M A 
(fitntacl accordlnt to d l ree tto o* 

TTUK 8CHKtmi-E 

7 rmCntr 6 0 13 3 0 9 and ooc« dorinc olght- 
Srcafinc»:0 9.13 3 S end 9 or U ter 
0fecdincn0 10 3 0 10 and 3 

S Tecdiiic* 0 10 3 6 «ad 10 or Later 
5 reedme* fl 0 13 3 and 6 or later 

number of fkkdihqs m 24 hours 

Tfaa nomber of feedlrtft la 34 boon abould Rkevtaa 
be the larrtr aa tboae allowed bmat-fed Infants. 
CeneraQy itatad ttot mere than arreo and not le«t 
than fire- B u waier whoa the Infant reaebaa the 
are of 6 to 7 mootba It I cmtnmary to reptaea taia 
of the fee dlnit wUh an 8 oaocc meal of fartna 
broth aoup 


SAVES PHYSICIAN’S 
TIME TOO 

S. M- A- ii timple to prescribe The phpi 
ciajj u reheved of exacting detail becauie 
he hai only to increaic the amtamt of S hL A- 
(ai with brcajt milk) when in hif judgment 
Jt become! necemry The accompanying chart 
auggeatj average amounti 

The phpiaani nme is alio saved becaoje 
the chance* are good for excellent results un- 
der his skilled supervision. 

S AV A RESEMBLES 
BREAST MILK 

S hL A. IS a food for InfuJO— derived from 
tnbetcullQ rested cowi milk, the fiit of vrhich 
Is replaced by animal and vegetable fius in 
dudlng biologically tested cod liver oil with 
the addition of milk sugar potassium chloride, 
and saJer aJrogethcr fotming an auUrotbiik 
f^pd When diluted according to dlreaion* 
It u nsmtiMUy iimthar to hnwntn mtlk in per 
centagci of protdn fat, carbohydrates and 
ash, ID chemical constants of the fat and in 
physioal propcrTie*. 

ETHICAL OF COURSE 

If babies were all alike, ic might not be 
cjuitc so nec ess ary to hare a physician plan 
and aupervue feedings However from the 
very beginning every package of S hL A. has 
carried these instructions prominently on the 
labeL Vit only on order and under tuper- 
Vision of a licensed physlaav He util ghn 
you imsfructioms.^ 

S M A. CORPORATION 

CLEVELAND OHIO 

O 



SMA PRODUCES RESULTS MORE SIMPLY, MORE QUICKLY 
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: Ly here’s more than 

Juice m a tomato! 

THIS PLUMP TOMATO is bursting with a cargo of 
nutrients that infants need But — infants can not be fed 
I tomato, because of the imtating, indigestible skin and 

seeds The only way, untd comparatively recently, to 
get rid of the skin and seeds has been to extract the juice 
and throw away the rest 

PRACTICALLY EQUAL to orange juice in Vitamm 
^ value, tomato juice has long played a part of recognized 
r^j importance in the infant dietary Its ready availability has 
commended it to physicians and mothers alike Here, 

» l y then, IS a glass of tomato juice — very good for babies 

C — there is more than juice in a tomato' 

IFH£N THE JUICE is extraaed, more is left behind 
than skin and seeds Rjch tomato soltds are lost These solids 
contam vitamins (A, B, and C) and essential minerals 
In *Gerber’s Strained Tomatoes, these valuable ele- 
ments are saved Only the skin and seeds are removed from 
choice tomatoes, leaving the sohds in a finely subdivided 
and readily acceptable form Nutrmve values are 
conserved by the Gerber vitamin-retaining process 


*A FOOD— ; 
not a beverage s 

Gober 5 StMiued Tomxtoo | 
ate twice »s concentrated os | 
cxnned toEoaroes or tomato ^ 
lUicc Stcnle -water miT be | 
iddtd to e»^c the deaircd di j 
luuon. A HXQUOT If TOO I 
have oeexston to procribc 
this product, please do not | 
refer to It as Gerber s *To- ^ 
mato Jojce as this may | 
confuse the mother Gerber S 
does not produce a tomato | 
laicc for lofinti There is I 
more than jolce m a torruto | 


SiraineJ Tomstoes Green Beans Beets Vege 
table Soup Carrots Prunes Peas Spinach 
-l^^-oz cans Stramnt Cereal 10^-oz. cans 1 5c 




U«H>«r» J 


SJj 


9 Stiai7ied Foods for Baby 


GERBER PRODUCTS COMPANY Ftemont Mich jP 10 

(In CttuJa Fine Foods of Canada, Ltd,, Windsor Ont,) 

Pleaie itnd nt □ Reprint of the article The Natntnrc Value of Strained Vege- 
cables in Infant Feeding 
□ Sample can of Gerber 5 Struned Tomatoes 
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OF SmOCO CPRITOL 


r f response to demand by physictans small Carltol capsnles are 
now available in padcages containing 25 and 50 each, Identified as 
Smaco 500 Each capsule represents 5 drops of Cantol (OS^t) caro- 
tene in oil) The liquid form of course, is still available (Smaco 505) 
Carltol capsules provide an easy way to measure doses and are 
especially recommended for individuals who object to drops, 

FRUIT AND VEGETABLE FORM OF VITAMIN A - NO FISHY TASTE 
Carotene is derived from fresh vegotables and thereby represents 
the form in which most vitamin A is consumed by the human body 

HELPS BUILD RESISTANCE 

Caritol by vu^e of its vitamin A activity promotes growth and, 
as indicated by experimental studies may be an aid toward the 
establishment of resistance of the body to infections in generaL 

ALSO CAPSULES OF CARITOL WITH VITAMIN D 

For patients who object to Cod Liver Oil we offer capsules of Caritol 
with Vitamin D (Smaco S20) The vitamin D is prepared for there 
peutic use by methods (Zocker piocess) developed at Columbia 
Umveraity These small capsules are offered in boxes of 25 Each 
capsule is equivalent to 5 drops of the liquid form. Therefore two 
capsules are equivalent to three teaspoons of good cod liver oil 
plus any advantages that may be attributed to Carotene itselL 

Prescribe capsules of CaritoL plain, or with Vitamin D to help 
buQd resistance Easy doseSf no JUby taste no bad aftts^taste, 

S M A CORPORATION 

CLEVELAND, OHIO 
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Information about Karo Syrup 
Which Will Interest All 
Physicians — 

Particularly Pediatrists 


In response to numerous requests from physicians, Corn 
Products Refinmg Company is pleased to piiblish the fol- 
loiNung anal)’tical data about Karo Sjuup (Blue Label) — 
which has pro^ ed so effective in the feeding of infants 

TTie foUouing acceptance of Karo {Blue Label) by 
the committee on foods, appeared in Journal of the 
American Medical Association, January 23rd, 1932 


The product is a mixture of com s) nip 
inth a relatively sinall amount of re- 
finers’ sjTup Therefiners’svrupmuslbe 
acceptable in fla\ or and color and fulfil 
the U S Department of Apncullurc 
standard for tliat product, "Refiners’ 
Sjnip, trcaele, is llie residual bquid 
product obtained in tlie process of re- 
fining raw sugars, and eontains not more 
than 25 per cent of water and not more 
than 8 per cent of asli ” 

Tlie eom s) rup is manufactured bj 
hydrolysis of high grade com starch in 

cnaiicAL co’'n’Obmo\ 


Jklolitnre - 

Aih ■” 

Fat (either extract) 

Protein (N \ 6^) 

Dextrine (by difference) , ,r , 

5Ulti>*c (mrthcxl of Ve^ener and Teller J Inda t- % hn'ln 
Oieni ”1 1009 1916) 

Dexlrr>*<- (method of Weiner anlTcller J Indo I & Ejipin 

Chem "i 1009 1916) 

*«DrTO~e 

Iniert bugar 

Titralabic aciditv a IIQ — 


CORN PRODUCTS REFIMNG CO. 

17 Batterx Place New York 


dilute h>drocloncacid suspension The 
mixture i« heated under steam pressure 
until ehemical tests indicate the desired 
degrccofli)droIj8i8.Thercsultantmix 
lure 18 almost complctelj neutralized 
mill sodium bicarlioiinte and filtered 
through white linen filter cloth, the 
filtrate is passcil through a deep bed of 
animal charcoal for dccolonzation and 
dcodonzation The final filtrate, which 
IB water clear and odorlcs, is concen 
trated under reduced pressure to a 
denBit> of 1,38 (20 C (20 C) 
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,r prOTEIN-FREE 


WHY IS ALERDEX PROTEIN-FREE? 


• Since certain proteins are frequently the cause of ccaremas and other forms of 
allergy it is desirable to eliminate these offending proteins from the mfant diet 
Cereal proteins are frequently present as contaminants in some milk modifiers 
The routine use of a protein free carbohydrate m all milk modifications should 
help to dimmish the madence of these troublesome eczemas Alerdex is a protein 
free carbohydrate developed by our Research Division to meet this need and 
the demand for it is steadily increasmg 

A modest announcement of Alerdex a ycsir ago found physicians ready and 
anxious for such a product There is now a definite trend to use Alerdex routinely 
m all milk formulas 

Of course Alerdex should always be used as the carbohydrate addition with 
Smaco Hypo Allergic Milks with the assurance that eczemas due to cereal 
protein sensitization will not be aggravated 


CHARACTERISTICS OF ALERDEX 

I H«lp> pr>vnt whoa and roat 

mJjyaatToTbnoc*^ offendin^f prot*ln, 

2, Ui« prwnl fonPuIn txCTtw Alerdex bai 
urn* caloric v«Ia« and p«rceDta8:t of 
malton and daxtrina. 

3 Doai m>t calta on Tpotpre to air bacann 
it la non hygroccoplc. 

A DUiohm raadlly In warm watar or mCk. 

5 Snew whita, frao flowing powder 

6 laeapenalva — In aptta of extra 
proceaalng under technical control, 
eoeta no more. 

O ma ajijc . ewr^kae. ow« 


APPROXIMATE ANALYSIS OF ALERDEX 

A]«n5 aUcsaestiallxaiiilxt r ofepproalED t tr 
•qa Ip na efraaltOM and dextrin It ie prepared 
hr • new tbirmaUr-controned proetea of tbt eo 
arnlo fardrolrria foon eareal atanh aa a reenlt 
ofwtricfa It eontalna c prtx to coatandnant 


AfoUtare 30 

Aab OJ 

F t (etber axtraet ) 0^ 

Hrdroix ed pr ot ain (N x 6J3) 0 03 

Radariof a g ra aa maltoaa 30J) 

Dextrio (br dJffcrenec) 46X 

L>evalt b]eapoona,pe ontMt 4 

Caloriea per lee It bleapoon 17j4 

Calorlea pereonec 110 


Praaeribe Alerdex In yeerewn practice 
For t tnplea aod lltentn « alntpfx attach 
thia paraqr ph to roar letterhead o pre 
aorfpUon blank B. M A Corpoi don 4*14 
Pretpeot Arcnnc, ClcreUnd, Otrie 00-103 



PRESCRIBE ALERDEX THE PROTEIN-FREE maltose ahb bextrins 
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Tnr jOTjnxAii of prouTnics 



IN VITAMIN B 

Ralston Wheat Cereal provides all 
the food value of finest whole wheat 
(only coarsest hran removed). 


PT T T<s 

W added quantities of pure 
wheat germ, which make it richer 
than any other cereal in the anti- 
neuritic, appetite - stimulating 
vitamin B. 

It is a temptingly delicious, satisfy- 
ing food, equally popular with 
children and adults. 


}} 




o 


7 

I 

r 


It cooks in five minutes — costs less 
than one cent a serving. 

Mail the coupon for Research 
Report on the New Ralston Wheat 
Cereal and samples for testing. 


Kame 



ADVEBTISEITEXTS 
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QLLeRGIC fi^ 

flnD Hypo-nLL€Ra 



pniF€STflTIOnS 

C lUHOLe miLK 


AUertlc muifestatloat eauaed food may 
take any of tbe follomoi fmiai 

• SCZStfA, ««p«eUQy In Infanta, eauaed 
by ordinary milk, 

• OASYRO ENTERIC DISTURB 
AN CSS, ai voodtinfi diarrhea conaltpa 
tkn 

• HVrr^RACUTS with urticaria 

atthma and ay m ptoma of ahock, 

• bronchial ASTHMA, 

• URTICARIA, 

• ANOIOHRUROnC EDEMA. 

• RRYTHEMA multirormk 

Where mflk protein la reipcrulWe for such 
disturbances physicians ha^ reported exed 
lent results from the use of Smaco Hypo- 
AQcqdc Whole Milk, prepared fro m tuber 
cuiln tested cows milk whirls given thermal 
treatment equivalent to refluxing 

Smaco Hypo-AHer^ Whole MUk b weH 
tolerated in many cesea and can be used In 
definitely as the pro c e Min g does not remove 
any essential food element from the milk 
the constituent amino adds are still pres- 
ent in the same p TOp o r tl ocs as before. 


The mtlV thus rendered leas allergic U then 
spray-dried In special equipment and packed 
in one pound contalnefa m an atmosphere of 
Inert igaa (nitrogen) The cost of the powder 
ia 35% less than the liquid form. 

CHARACTERISTICS of Powbrsd Hypo- 
Allvglc Wh«U Mllh (Smaco SOS) 
Halps pravofil aezama In patient* bypersen 
■Hive to milk protein. 

Con b« esad IndaRnbaly because all essential 
food elements of milk are still present. 

Uta prasao} fomulos since this b real cows 
mOV, not a substitute 

Coflvtfllonca Individual feedings may be 
made up for infanta 

Lower coH Powder form cotta 25% less than 
liquid 

SpNiy dtbd in equipment re se rved for Hypo- 
Allergic Mttv and Alerdex. 

It kaeps. Hermetically sealed In an atmot 
pbeic of Inert gas 
(nitrogen) to pre- 
vent deter iora 
tlon, 

Dvralopad by iha 
7t»»earch DiriaJon 
of S Corpor 

mtton C/eve/ancf 

Ohio Q less 

A fOfUtAR PAMPHLET 
Thk t w mt T two p*ee bookfet hsi p f o r eu popoltr 
wfth the mwflal utufffait. It owtafaw a brkf 
i Bsu ttw of c un c itti ttfat m oa UUk Afierxr , qoot 
tuc fiftr-ooe au thcut tk s, p tep md capeoalfr for 
^ y ri claos. Bend tbe c ou po n tor a coovU- 
wttDXtrt copy of tbe fifth edhioa. 



SM,A CORPORATION CLEVELAND, OHIO 

□ TrUlpachascHypo-AIkiTkWbolQMQkCpoadeT) Bfi-lOt □ MHk Aflarr boohkt bth fl ocr a p h y 

(For nmples and literature without obllgadoa simply attach toprescriptlon blank orletterbead.) 
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THE JOUENAE of PEblATlHC? 


CURD TENSION 

- AND INFANT FEEDING - 


ITS • EFFECT • UPON • THE • ASSIMILATION • OF 



< ralll; S— Stonte 

wfbntiatie drawing of the fixe of 

• n»nk and Slmllae Tom 
Ued bj ilx weck« old tranpiei after one 
half hour# InteiUon 




FATS 

of cither carbohj dratcs or protein and serves 
very well to make up the necessary energy or cal- 
oric requirement. Two of the important vitamins, 
‘A and ‘D’, are associated Mith the fat of milk 
and nhen the diet is low in milk fat these vitamins 
must he supplied in some other form ” “ 

“When milk curdles in the infant’s stomach it 
entangles a large proportion of the milk fat in its 
meshes and only such fat as lies near the surface 
of the curd can be reached by the digestive juices 
Tlie amount of fat in the curd depends upon the 
amount of fat in the milk ” ’ 

The soft, fine curds of SinnLAC, ivhich register zero 
on the tensiometer, expose a greater surface area 
for the digestion of the fat than do the large, 
tough curds of fresh cov’s milk 


The finer the curd the greater the surface 
area The greater the surface area the 
more exposed arc the fats, carbohydrates, 
proteins and salts to the digestive enzymes 
Result a more complete utihzation of 
the food elements 


'MamoU Infant Nntnlion, pg 49 

"Talbot Morfe and Talbot, Diseasrs of Nnlrition and In 
fant feeding, pg 48 


Samples and literature 
leill be sent on receipt of 
jour prescription blank 

SIVIUIC— from frtih lUm milk 
(cAiein inodifixd) j with added laetoie laltf 
milk f«l and T^gelable and eod Urer oUi 


M &, R 

dietetic laboratories, INC., 



COLi/MOUS. OHIO- 



ADVEETffiEJIENTS 
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CURD 1 


AND INFANT FEEDING - 


ITS EFFECT UPON THE ASSIMILATION OF 

CARBOHYDRATES 



T he cnrd» of milk conUln onlf • imall amoont of 
corbohTdritet, nfficient, horercr to be a dltturblng 
factor in infant feeding 

**A loTEO port of tbe digcftlon and abtorptlon of tbe carbcn 
hydrates takes place in the upper part of tbe small intea* 
Unes." 

*Tbe dltacdiarldea, xniltoie, sucrose and lactose, are con 
Tcrted Into monosaccharides throneb the action of ensymea 
secreted by the small intestine and am absorbed in the 
form of monosaccharides. 


*'When absorption is impaired, some rafor may reach the 
larfe Intestine and here be attacked by the bacteria present. 
Sarir itself rarely oppears in the stool, it being decomposed 


to form acids and gases.*** 

The large, tongh cnrds of cow*s milk are more slowly dis* 
integrated and thns more slowly release the encased carho* 
hyd^cs than the soft, doccnlent curds of SlUtLAC. 

The dlsiotegratJoD of the curd of cow a milk may not he 
completed tmtil after the eord, with the encased carbcH 
hydrate, has passed that portion of the small inlesUne where 
the enxymes for the conieTfion of dlsaecharides into mono* 
uceharides are present. Utere is not this posslhill^ when 
StUQAC Is fed becanse the fineness of tbe ctu-d of SiartLic 
does not permit of the encasement of carbohydrates to any 
extent. 


The finer the card the greater the surface 
area- The greater the surface area the 
more exposed are the fats, carbohydrates, 
proteins and salts to the digestive enaymes. 
Result a more complete utilisation of 
the food elements. 


ink 9 — BboD*« 

Sckmmllc drawfag lk« r«l<tl 
Uu rwd* «r c»* —try Bad SImuk t*** 
U«d rtx wnks *14 frfftn a/Ur aai** 
kail kw tacaallaa. 


^ L«*d«s a Falawaav* 1 ZaOaakr f pkTilat. 
UanUtti la/atf Walilll— . pf. SI. 

Semplet and lUtraiart 
tvfU ba sent on receipt of 
yoxxr prescription blxznk* 


IMS. TTJT. tss. 
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*^MoviMrr 


It’S probabl) no news to thousands of 
doctors — and others concerned MTtli the 
care of infants — that babies hie Clapp 
foods Just -Datcli a bttle tot eagcrlj 
attacking a Clapp meal and that 
point 18 defimtel) proved 

But perhaps some doctors do not 
knoiv that Clapp’s Onginal Bab) Soups 
and Vegetables are noi\ packed in the 
neiv Enamel Punt) Pack And that 
in tins packing — the purest that 
foods can rcccne — c\er> Clapp item is 
selling at a neiv loiv 
pnex of 15c a can' 

Noiv )oucanputthc 
infants in ) our care on 
this laned and nour- 
ishing diet, ivhich is. 


Clapp’s Original Baby Soups 
and Vegetables... also packed 
In glass jars at former prices 




at the same time, a real economy diet 

We nant )ou to see and tr) Clapp 
foods in this modem nen packing Send 
in llic coupon beloiv and lie’ll foniard 
to ) ou — free of charge — Aincnca’s larg- 
est vanct) of baby foods 


• 15 VARIETIES • 

Bal^ Soup (StrainetT) Baby Soup (Un- 
strained) f pgrtabic Soup Beef Broth 
- JT/irathpart Cereal Spinach 
Carrots Peas Asparagus 
Tomatoes Beets U ax 
Beans Prune Pulp Apricot 

Pulp Apple Sauce 


IIarold II Clapp, I^a 
Dejit J 7, 1328 Unnorintj A\c 
Rochester, N Y 

Plea«c pend me free of cliargc a complete 
asporlmcnt — 15 lanclies — of Clapps 
Onginal Baliy Soups and Vegetables in 
the new Enamel Puntj Pack 


C Us State 

I Irav print name ■nd plulnlj" 




advertisements 
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Y our Evaporated MlUc formula may 
be ever to tpedfle at to the ingredi 
ents, meaaurcmentt, time of feeding etc. 
— yet may leave one important deeWon 
to the mother and her chance adviter 
What brand of Evaporated Milk to ute? 
You have in mind certain dearfy de- 
fined itandardt of quality In Evaporated 
MEkt, But the mother— or herneJghboriy 
adviter — hat no tuch ttandardi to guide 
her In thu decision the mother needs 
your ftdvicc- 

The Barden Company produce* Evapo- 
rated MHlci in which the physician will find 
the quality he demand* for infant feeding. 
For teventy five years Borden t hat main 
tained the highest standards of milk tdec 
tion and the most rigid requirements 
throughout the p rocess of manufacture. 
These standard* and requirement* prevail 


today In the production of all the Borden 
brands Borden s Evaporated MEk 
Pearl Mancope Oregon St. Charles 
Silver Cow All these Borden brands are 
accepted by the American Medical Aaio 
oation Committee on Foods. 

Wntc for co m pac t ^ simple Infant feed in g 
formulary and scientific literature. Address 
TbeBcrdes Company DepL 556 350 Mad 
Ison Avenue New York, N Y 

Tbs Barlcn Co m p u y wu the first to 
rabmit ersponted ndtlc for occrptmoce 
bv tfa* Committee oo Foods of tb« 
Atpcrk sn Sledkal Assodstkn. Bor 
dsn • w«s the first ersponted milk to 
recti re the stal of scceptsace of thh Commltteo- 

w. 

EVAPORATED MILK 









IS 
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^ rradtated or actfoated milk possesses 
a distinct advantage over all other measures 
of prophylaxis against rickets. It furnishes an 
automatic means of treatment., one ‘uchich does not 
depend upon the co-operation of the mother . . . ” * 


Dr Alfred I Hcjs in the Cit\ of New ork Dcpirtmcnt of 
Heilth QuirterK Hulletin, \ ol 1, No 2, 1933 which st-tto 
cditomlh, ‘ So tmnv inQUirics h-i\c come to the Dcpirtmcnt of 
Hcilth rcpirilinj. irradiitcd milk thit wc haie iskcd Dr Alfred 
F Hc-s to prepare the following brief irtalc on the subject for 
our renders ’ 

ANY BABY TAKING ITS DAILY RATION OF DRYCO 
IS THEREBY PROTECTED AGAINST RICKETS' 


*hcr Mur cmvtnunce Dr Hess* ansner 
ts here gt an almost m full 

Tlic mam danger of rickets ts that it 
dtcrea'.es the re^i^tance and econdU.ihat 
It causes deformities cspeciallv maUorma 
non of the peUi' sshich m female panems 
lead to difficulties in childbirth With dan 
gcr to mother and to child E%er\ infant 
should rcceise 'omc antirachitic protec 
ti\e agent The latest method \%hich we 
ha\c at hand is the use of irradiated food 
product* products which ha%c been ren 
dered actisc bv subjecting them to ultra 
Molet rflss The most significant of the e 
product IS milk Esen infant has to de 
pend upon milk for us nourishment and 
depends upon it at the %en time of life 
when ricket* i* rampant in other ssords 
during the first sear or eighteen months 
of Us e'Cl'tcnce From this point of siew 
irrndinfctf or <tfliKated milk fossessrs a 
Jijfincl o i‘'(infapr osrr atl other mensures 
nt frofiylaxts ftpamtl rirkelt It form he* 
an automatic means of treatment one 
^^hIch doe* not depend upon the co opera 
lion of the mother >V 


Dryco fs never advertised 
to the Laity 


Pi esc/ ibe 

DRYCO 


Made from uperinr fjualm mill Iron 
^^hlch pari of the buiierfai ha been re 
mo\ed irradiaied Iw the ultra Molee ra\ 
under been e 1» the \\ i enniin Alumni 
Re earch Fnundatinn ( ( Pat \o 

I (.HO')’) and then dried b' the lu t 
bnller Proce bend for amplev and lit 
craiurc 

All Drjco, III the httudf nf druggiUi 
ts irradiated 



Snd far Clmaal Dam S- SampUl 

The DRY MILK COMPANY, Inc. 

205 EAST 42nd STREET DEPT. JP. NEW YORK, N. Y 
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So much depends on his mother’s diet 
during pregnancy and lactation 


A t ko tiui U the for n. protoctlxo 
diet fo fftedt M proffnancr ®n<i 

lactatk)iL All olemoDU reqalpf^l for the 
chilli (leveloplnf bo^U must come from 
the mother'! foo«l— or frotn her oich bodu 
Cocoaialt ha* proved lU value dur 
Jar the»e two period! of •poclal i«(re<*«. 
For not onlr dooe It lubitaBtlatlr In 
croaao the cnloilc Intnke Jt pro%ide*i 
ertra protein*, carbohj'drale*. mineral 
nutrlenta (fooj-c«lclum nnd food pho*- 
pbonu) and Mtamln*. 

Pr«*p«red eccordinp to label OireetJona 
Cocomnlt add* 0% more fooO-enerKj to 
nuUc Ph-er) gl*** a woman drink* 1* 
equal In food-energy valuo to nlmoat ftco 
fflwuea of niUL alone 

Rich m Vitamin D 

nighlj- Important to both motli r and 
child la the rkh MLamln D content of 
thl« dellclou* milk-drink. Cocomolt con 
tain* ml lee* than SO Btcenbook (300 
ADMA) unit* of \Itamln D per onncp 
(under UcenMj b> 'Wlaeonaln UnKfralU 
Alumni neaearch Founlatlon) 

Cocomalt cornea in powder form eauy 

focomait 


DELICIOUS HOT OR COLD 


CocoBuh t* KWTTtI6 kwd 
o( MxcTOM. »L n M Ik. MWtrd cdcoj 
bj l*T i*jh extract, flirorim ad 
»dxkil Mural D 

Anns 70\ MonE poon 
Evrnor to hilk 

(/’rr>«Tr/ arcxiV* j t UM i>rttii»lu'i 




to mix with milk — HOT or 
COL*D Vt grocer) and drug 
•tore* In Vi lb. and 1 1b can*. 
Alao In -lb. cana for hoapltel 
uae at a apeclaJ price 

Free fo Physicians 

\V« will b« cUd to wad roe tn I- 
d/cca ofCocnsdt J t coopo*. 
R. B Dan* Co. Kobolua. N J 



CWwa^ t ac- 
c ^td kt lk$ 
Ctmmill * * 
F Ut J i\ 
Awmee Ifri- 


R. B DWIS CO D»i>c All 10 IIoboLw N J 
(Tcjw *<ad m* a can of (jicottuU free 


Aiirtn . 
C>ir 
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The Dr. BUTLER 
Toothbrushes 


are EASY for the 
Child to use 

JtLnlor IVlodel 


The double row of bristles and the straight handle make the 
Dr Butler Junior Model toothbrush ideal for children’s use 

It was specially designed by a dentist and is now prescribed 
by many leading general practitioners m Dentistry 

‘‘Single Row” Model 

The Dr Butler small “Single Row” toothbrush is indicated 
for children wearing any form of appliance for regulating 
teeth, and is recommended by many Orthodontists 

As a leading pediatrician yon ivill naturally recognize 
the worth of both of these brushes 


m p 


I e s 


Send Coupon Now 


Samples of ehob oa request Use the 
conpon at the rifibt or If you prefer write 
ine on poor profession*! letterbcad or 
simply send yonr card 

John O Butler, DS>B 

JOHN O BUTLER CO 

7359 COTTAGE GROVE AVE. 
CHICAGO - - - - ILLINOIS 


I 


JOHN O BUTLER CO 
7359 Collate Grore Are 
Cblcato IIL 

Please send me sample brush as Indicated 

□ Jnnlor Model 

□ SInfle Row Model 

Name--—. — — — - 

Addrett — — — 


P-10 33 


I 

I 

I 

I 
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Forming of 
Perfect Feet 
Begins in the 
Cradle . . . ♦ 


Statistics state that 850 oi ocr} 1 000 
school children suffer from some sort of 
foot defects As 98 per cent arc bom 
with perfect feet the fault obviousl) lies 
in the foot co>enng» worn dunng pre- 
school and early school >cars 

To determine what type of foot cover 
mgs are necessar} to meet the need of 
science and devdop p^dect feet Ideal 
Baby Shoe Company through its Depart 
ment of Medical Research and Co-opera 
tion made a senes of studies directed b\ 
orthopedic surgeons. Now we have as 
scmbicd in convenient form for ready ref 
crence, the results of this and other re 
search 

SYNOPSIS OF BABY SHOE RE 
SEARCH, a Portfoho for Doctors, illus 
trated with reproductions of X ray studies, 
contains baby shoe information not avail 
able elsewhere, designed to aid the profes 
Sion in preventing improper foot develop- 
ments. 

This Portfolio will be mailed without 
obligation to members of the profession 
who request it on letterhead or presenp- 
tion blank. Address 

Depdrtmcrvt of Medical Co-operatloa 

Mrs DAY’S Ideal Baby Shoe 
Company 

DANVERS MASS 


V itamins A, B, D and G 

QUARANTEED 

T HE Committee on Foods of the American 
Medical Association has taken a commend 
able stand in the promotion of honest prod 
ucts and of honest advertising by ruling 
that Vitamin claims shall stipulate the 
specific vitamin or vitamms present ” The 
M'Utinc Companj concurs in this ruling 

Maltmc With Cod Liver Oil is a bio- 
logically standardiMd product with a 
guaranteed potency of vitamins A B D 
and G ^Vhen administered with orange 
or tomato juice vitamin C is supplied 
This combination enables physicians to pre 
scribe five important vitamins as a group 
offenng' a reliable and bcnc/iCTal method of 
building up bodily resistance and bnnging 
about health) normal conditions. 

First mtroduced in 1875 Maltine With 
Cod Liver Oil has maintained a position 
of leadership both in quality and m volume 
The product is constantly under labors 
tory Supervision to maintain its high qualit) 
and to assure the profession that the 
vitamin A B, D and G content is abso- 
lutely guaranteed Copy of biological and 
vitamin report will be sent to phj'siaans 
on request. Manufactured bj The 
Maltine Company 
Est 1875 30 Vesev 
Street New York N 

Y 


VRA 

do oar luirt 





The ORIQINAL 


ne 



With COD LTVER OIL 

r lr*J fj i 117$ 

9KE OTITEn JrAI.TITfE ADVER 
TIUKMKNT OX BACK COVER 
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HIGHLIGHTS on Ultraviolet 
Therapy in Infantile Eczema 


*The bactencidtl action of the short 
wa>e8 of the water w»oletl leoerator fo\ 
towed by mild and gradualG increaBini 
rayinf to the point of erythema from 
the air*coo1ed long wave instrument has 
gnen umiuestionable results m relieving 
the acute symptoms and eventual core 
of eczema 

Gsorgb E Percy M D 
In Amencan Medicine, July 1932 


Tn infantile eczema generalized expo* 
surea for tome purposes exert pronounced 
beneGu In adults affected with eczema, 
ultraviolet therapy is applied for similar 
purposes and occasionally aitalna equally 
notable results, especially In eruptions of 
internal origin produced fay derangements 
of the calctnm metabolism ** 

'^Generalized, mercury vapor light treat 
ments are so eflieacious that they should 
be given m almost every case of infantile 
eczema On the whole, tbeir valne for this 
condition is not sufficiently recogtuxed. 
Ultraviolet therapy prodnees a gradual 
cesaatlon of the pruritus and involution 
of the eruption accompanied by an m 
crease in the elasticity pigmentation 
and tone of the sLin 

Geo Cuwton AwDREtra, A B M D 
Diseases of the Skin” 
pp 231 and 421 (1931) 


It (eczema) is not on external disease 
or an internal disease It is both always, 
and at tbe same time and often responds 
to radiation therapy when other remc 
dies fail ” 

C M Hewry MDmC-M fa os 
I n Can Med Assn Jour^ Dec 1931 


^Thls constitutes about one-quarter of 
all skin diseases. So varied arc these that 
It Is impossible to lay down the treatment 
by nltraviolet radiation with any degree 
of precision But when we consider that 
the nnderlylng pathology of all of them 
namely either a deGdent metabohsm on 
the one band or perverted or excess met ab 
olism on the other — and actinotherapy 
at any rale temporanly alleviates the 
cfTccU of disordered metabolism — It will 
be seen that there Is sound foundation 
for its use in eczema ** 

F H HuMPimts M D 
in ArtiGmal Sonlifht and Its Tliera 
peotio Uses (1929) p 171 


"In eczema I employ local ultraviolet 
in a dose sufficient to prodnee « aLrong 
erythema Systemic ultraviolet follows, 
treatment being given on alternate days.” 

Edwin L. Lebbejit M D 
in Physical Therapeutics Nov 1929 


^Ultraviolet radiation proves a very 
ToJuable thcrapeotie agent in this com 
tnon condition especially in its subacute 
and chronic forms. 

Eleanor H Russell, M D., and 
"W Kerr Russell, M D 
"Ultra Violet Radiation and Aoti 
nolherapy” — page 540 (1920) 


Our last resort m atubbom and mtract 
able cases of infantile eczema is actino< 
therapy in the form of nltraviolet light 
and X-ray These marvels of modem 
physiotherapy have rcvolullomzed dcr 
matologic iherapeulica and have com 
pletely routed the spectre of incurahihly 
of eczema, eo strongly established m the 
larman s mind ” 

Moses Scboltz, M D 
m Arch of Pcdiatnca, Oci., 1927 



SUPER ALPINE SUN LAMP 
/Iccvpfed by Council on 
rhvt Ther^ Amencan AMtcai Asm 
Appnrrcd by Board of Regenit 
Am^nean College of Surgnnt 

This lamp gives private practitioners 
and hospitals the widest latitude of 
Gexibihty and finest imssihle pre 
cision in control It employs a high 
inienslty mercury arc entirely en 
closed in transparent fused quartz 
suitably mounted air-cooled and 
designed for conlinoous performance, 
in tJierapeutio general imdiationt. 
Its high intensity produces desired 
results quickly thus permuting a 
speedy and satisfactory disposition 
of a greater nomber of patients. 

Tbe HanoTia Company guarantees 
the ultraviolet output of its lamps 
It makes no claims for tbe ibera 
peutio results of ultraidolet but an 
extensive library on the subject is 
maintained covering over 25 >ears 
of practical application from whicb 
tbe Company is glad to inform you 
what clinicians and research workers 
tbe world over ha%c reported on 
any disease m which you mav be 
intrretted 


i 


1 W© cordially invito you to visit our diaplay of ihcmpoullc lampa at 

1 A Century of ProEre** fn the Hall of Science Croup H, Booth 14 



HANOVIA CHE>nCAL & MFG CO 

1 Newark New Jeraey Dept 2610 


Plcaao aend me full particulara regardlnB your NEW SUPER ALPINE SUN LAMP 


Dr 
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^rel^^u a 

f Dotting Thomas ? 

or ^^0 j)/o« know the 
ADVANTAGES OF 
POWDERED MILK? 

"'T'HE advantages of dried 
\. - ®° obvious that It 

\r has become increasmgly popn 

lar in the last few years. That 
dried milk is more easily dl 
gested by the baby that does 
not digest fresh milk satisfac 
torily, or by any baby, can be 
■ doubted or denied only by 

those whose prejudices have 
/ not permitted them to use it 
Other advantages of dried 

^ 

used as needed m the honse- 
4 a hold,, in occasional supplemen 

feedingsjonlongjoumeys, 
etc., etc.” (Brennemann, J ) 

Khm powdered whole mdk results m a fine, flocculant coagulum! 


KUM IS readily stlublt tn vtatrr The 
fat gUbulei ere much smaller thaw 
those iH fresh vhele milk resultmy m 
a comtlefe emulsi^eeiion of the fat tm 
the reliquefied milk The casen u phys 


tcelly broken up so that it has even 
freater diyesUbiliiy than boiled milk 
The vitamins anJ mineral salts are the 
same as in pasteunued milk 


Safe, Pure Whole Milk in Powdered Form 



Lsierature and samples inciudiuf rnfanl feeding calculator vUl be sent on request Dept Khl 86 

THE BORDEN COMPANY, 205 East 42nd St., New York, N Y 
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FOR SUCCESSFUL RESULTS IN 
INFANT FEEDING, USE- 

-^^WITH FRESH COW’S MILK and WATER 




Dilutions of fresh cow s miUc and water can now easily be made similar 
to human miUc in percentages of fat, protein, carbohydrates and total 
salts, by the addition of HYLAC 

COMPARE THESE FORMULAS 



-^WITH THE ADDITION OF WATER 

A dried milk formula which has all the advantages of properly modified 
cow s milk, with the additional benefit of increased digestibility 

COMPARE THESE PERCENTAGES 


MILK FAT MILK PROTEIN MILK SUGAR MILK SALTS 

Womans’ Milk 3 50% 150% 6 50% 0 20% 

Diluted LAaOOEN 312% 2 03% 6 66% 0 44% 

Lactogen is indicated for infants throughout the entire period of infancy, especially for 
those who have a limited capacity to digest fresh fluid milk 


MILK PROTEIN 


MILK SUGAR 


020 % 

0 44% 




'^WiTH Water Alone or with Milk and Water 

rjl— A low fat and high, easily digested mixed carbohydrate formula espe- 
NESTLE S I aally indicated for infants who 

[ A Show bmited digesuve tolerance for fat. 

1 I D Require a high caloric allowance, especially those who can take 

i ® btnited volume of fluid 

Are underweight as a result of digestive disturbance, illness or 
Vu excessive activity 

Nestle s Food consists of malted whole wheat, malt, dry milk, sucros^ 
wheat flour, salt, dicalcmm and tncalcium phosphate, iron citrate and 
cod-liver oil extraa Contains vitamins A, B and D _ 

NOTE None ofthe above produns IS advertised to the laity No feed 

ing direcoons are given except to physicians All three products have j t, i 

been accepted by the Committee on Foods of the American Medical ‘on 

Association Foods of t^Aaer^ 

For free samples and literature please mail your professional blank, to A s s octsittoa 

NESTLE S MILK PRODUCTS, INC. 

2 Lafayette Street Dept. 36.C-10 New York City 
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At school 

a trial 


at home 

a struggle to feed 






IPhyilciaiu are aware of what 
many mothera fail to imdentand>-the 
dole link that exiits between the laggard 
at ichool and the food rebel at hornet 
If mothers have to plead, icold, or bribe 
at every meal and the child ii llitleta 
and inattentive he itarta icbool under a 
handicap 

Now however phyilclani are learning 
what etuaea poor appetite In many chU 
dren! It Is the failure of their diet to 
supply enough of the Important appetite 
stimulating factor — K/tain/c Bt 
So widespread is thli deSclency that 
one investigator says, ** growing chll 
dren need K/tamin B Mupplemwatu 
Uon “ He quotes clinical data to the 
effect that a decreasing Vitamin B con 
tent of the modem diet Is related to de 
creased appetite in children, nervousness 
constipation and possibly other digestive 
disturbances.* 

But children need not be hampered by 
this conditioni There s a way to give them 
Vitamin B they require for appetite and 
well belngl By prescribing regularly 
SgaJbb § Cbocoltte SMVortd VttMvote I 



Three heaping teaspoonfuls added to 
one glass of milk, make a delicious food 
dnnk as rich In Vitamin B as a whole 
quart of milk. 

Chocolate flavored Vitavose also con 
tains the water-soluble minerals extracted 
frorowheat embryo— iron, calcium copper 
and phosphorus. 

And the flavor of Chocolate Vitavose 
Is so delicious that they enjoy it. 

Now at the beginning of a new school 
term, impress on mothers the necessity 
of having the child eat properly to do 
good work. For every child who won t eat, 
prescribe Squibb s Chocolate Vitavose! 


Vltinlnf Ui Hialth tod DUtitc** by Bmttt 
tore. Ctmoty Co., lOU. 

Squibb Chocolate^ 

FLAVORED 

Vitavose 




Cbocolttt fltTortd Vlti 
voM Ii a bland of iuctom. 
lfl% ViaTOie (malted 
\ wheat sarm artract) co- 
A coa. iklm milk, lactoie, 
\\(tavored with ▼anllla. 
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'very day that 
Deitn Maltose IS manufactured control samples 
for bacteriological analyses are secured from 
ccrtam pomts in the process n hich experience 
has shown give an accurate picture of the 
bactenological condition of the produat m 
the different steps of its manufacture. As a 
result of experiment and experience it has 
been demonstrated that bj exercising cer- 
tam slnct sanitary control measures and 
precautions, the bacteria count can be re 
duced to the pomt where the finished pro- 
duct approaches practical sterility The 
Pctn-dish at right shows a plate count of only 
40 bacteria per gram obtamcd from a package 
of Dextri-Maltoae selected at random 


The Reality 



Of The Unseen 

The things unseen determine the cleanhness, mu- 
fomuty and safety of Dextn-Maltose. From years 
of study and expenence, we know how to produce 
the bactenologically clean product mdicated above 



Q. 


n the other hand, 

the t>etn-dish at the left visualixes the potential danger 
that may accompany lack of experience. At 37° C 
this sample (bought in the open market) showed a 
bacteria count of 420 000 per gram (compared vith 40 
per gram in Deartn-Maltose, as menboned above) 
Every physician is deeply concerned about the pas- 
teunialion certification etc., of the cow s milk his 
babies are fed on but even sterile milk would give the 
mfant over Kteniem mxihon bacteria per daily feedmg 
when modified ’ with a carbohydrate such as is repre- 
sented by the Petn^hsh at the left 


—ZJMead Johnson & Company, evansville, Indiana, u s a ClJ 
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SIGNIFICANCE OF THE IVATEB JEETABOLISM IN HEALTH 
AND DISEASE 

Irtine McQuabbie, MJ) 
ilmvEAPOLis, Minnesota 

INTRODUCTION 

W ERE we to decorate n map of the ■Western Ilcimspliere with pius 
representing tlie geograplucal distmbntion of individual con 
tribntors to the comparatuely scantv literature on the topic of this 
evening’s dissertation it so happens that -vonr own city would be the 
most densely pegged center before ns Beennse of this fact, I feel 
twico honored in having been minted to give this year’s Packard 
Memorial lecture on the subject of water metabolism 

Unfortunatelv the breadth of onr subject will permit onlv the most 
superficial consideration of its many interesting phases Certain sub 
topics admittedly of the greatest interest and importance such as 
those relating to the mechanisms of edema formation and unnarj 
secretions wiU purposely be gi\en less attention here than they de 
servo because the readilj available medical literature abounds m 
papers dealmg with them. Whereas moat treatises, dealing with the 
water exchanges of the body direct attention primarily to other as- 
pects of the metabolism and only sccondarfly to water, it will bo my 
intention to reverse this order in the present discourse, purely for the 
sake of emphasis 

Although the broad science of metabolism had its verj beginning in 
the experimental studies of Sanctonus of Padua (16G1 1G3G) on the 

From the tlepartment of Podlatrlc*. Untver»ltr of lIlQnrtotjft innno*poll8 
The Annual Frederick rockard Alemoiiftl Lectare. Preaented before the Phlla 
d Iphla Pediatric Sodetj- April 11, 1*H 
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“mseusible perspiration,” it is obvioiis to everj'^ one acquainted with 
the subject that progress in the field of water metabolism has lagged 
far behind that in other branches of physiology The cbnician has 
indeed long recognized the practical importance of water m certain 
disease states and has alwaj’^s credited it with a place among the essen- 
tial constituents of the diet, but appreciation of its true significance m 
the body economy is only now begmmng to manifest itself That 
physiologists as a class have likewise failed in the past to give the 
problems of water metabobsm their due recognition is evident from 
the fact that extensive investigations have not as yet been made with 
methods compaiable to those which have so greatly advanced our 
knowledge regarding the intermediary metabobsm of the proteins, 
fats, carbohydrates and mmerals, and that concerning the vitamins 
and the total energy exchanges of the body 

Yet, if any single constituent of the bving organism, or of the food 
which goes to maintain it, can be said to be the most important, water 
must be given that distinction, as attested not only by its quantitative 
position among the major constituents but also by the multipbcity of 
its essential physiologic roles Without water there can be no life, and 
for each organ there appears to be an optimal state of hydration for 
normal functioning Whereas a mammal, such as the dog or man, 
may survive for a month or longer without all other food, losing 
practically his entire glycogen and fat stores and as much as half of 
his body protem, death may occur if he is deprived of water for 
longer than a few days, or when he has lost but bttle more than one- 
fifth of the water mcorporated in his tissues When it is remembered 
that the cells of the body are entirely dependent for their protection 
against the Mcissitudes of the external world upon a delicately ad- 
justed internal environment, charactensticallv watery in nature, the 
significance of the statement by Rubner that ‘‘the water content of 
the tissues is anxiously supervised by Nature,” can be appreciated 
As long ago as 1860 Claude Bernard, father of modem physiology, 
cleaily expressed the importance of the fluid matrix when he said, ‘‘It 
IS the fixity of the interww ' which is the condition of free and 

independent life” and ‘‘all the vital mechanisms, however varied 
thev may be, have only one object, that of preservmg constant the 
conditions of life m the mtemal enviionment Cannon^ quotes 
Haldane as saying, ‘‘No more pregnant sentence was ever framed bj 
a physiologist ” We might add, that no more accurate expression of 
what our ultimate objective in therapeutics should be is likely ever to 
be made, because homeostasis or constancy of the body processes and 
materials is synonymous with health Water is the most important 
single agent in making such constancy possible 
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THE OITEJIIOAL NATURE OF WATER 

A bnef reference to the newer chcimstry of water may fittingly be 
inserted at this point It is no longer looked upon as being an inert 
snbstance consisting entirely of single molecules of n,0, but is now 
thought by Armstrong^ and others to be a nurture of such simple 
molecules and polymers of H^O groups According to this view, the 
higher the temperature the leas becomes the degree of pcljunensation 
So that, steam alone is looked upon as being HjO while ice is considered 
to consist of (II3O), and (HjO)< and bqnid water to be a miiture of 
HjO, (H,0)j and (H 0)„ the relative proportions of each form dc 
pending upon the temperature The smaller open molecules are said 
to be chcmicallj active, while the larger aggregates with closed group- 
ings are inaoti'\e, as indicated in Pig 1 Tbo recent r ray diCfraction 
studies of water made bv Stewart* may require some modifications 
of this conception of water and the still more recent synthesis of two 


tiOX 

id&it 






Slii^drvM 
izo atz 


TrQijCnD* 

T 






Fig. 1 — A«aumed molecular eonaOtullon of witter 


forms of water, hea'vy and light, by combination of the hea'vy isotopes 
of oxygen with the heavy isotopes of hydrogen and the light with the 
light, promises still further modifications Nevertheless the peculiar 
physical properties of wafer can be explained only on the basis of its 
being a mixture of molecules of different sixes and degrees of activity 
with spacml arrangements very different from those originally attrib 
nted to it 

THE P IIY BIOLOGICALLY SUITABLE PHOPZETTE8 OP WATER 

Tins brief description of the chemical constitution of water, and an 
even more superficial consideration of its physical properties, will 
suffice to indicate why it is capable of entering into practicallj all of 
the regulatory processes of the living body and whj nothing can take 
its place ‘ Its unique thermal properties for instance, make possible 
the precise regulation of body temperature, its high surface tension 
serves aU processes involving the phenomenon of adsorption, snob as 
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tlie activity of enzymes, its high dielectiic constant makes it a eom- 
paratiAcly good insulatoi, while its matchless capacity as a solvent 
and ionization medium makes it an ideal i ehicle for the transport of 
all essential mateiials to and waste pioducts from the fixed cells of 
the body, as ■well as a medium for the innumerable chemical reactions 
which constitute life itself That water plays moie than a passne 
role in the bodj'", howevei, is indicated by many facts and, as Mathews” 
points out, “the jmunger, the moie vigorous, the more alive, the more 
actiiely growing, the more impi essionable cells are, the moie watery 
they are ” 

CONTENT AND DISTRIBUTION IN THE BODY 

The percentage watei content of the body vanes inversely with age 
m man, as well as in other species The human embryo is 97 5 per cent 



water at the sixth week of life At the end of intrautenne life (birth) 
the percentage of water has decreased to between 71 and 72 Varying 
somewhat with the amount of fat present, the body of the adult 
contains between 58 and 65 pei cent water The true relationship of 
water content to age is best illustiated in a iepiesentati\e organ, like 
the biam, which shows a dimmution m peicentage of water with 
inei easing age (Pig 2) This difference in content undoubtedly ex- 
plains m part the greater water requirement of infants and their 
greatei susceptibility to the deleterious effects of dehydration The 
percentage distribution of the water in the normal human bodj among 
the lanous organs has been shoivn by Volkmann’^ to be appi oximately 
that shown in Table I In considering the vater content from the 
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Table I 


DisranttiTios of Waxes Amonq the Vaeiodb Oeoanb (^OLKltAKK) 


MuMlea 

60^ per cent 

Brain 

2 7 per cent 

Skeleton 

12^ per cent 

Lnngi 

2 4 per cent 

Skin 

0 6 per cent 

Pnt 

2J per cent 

Blood 

4 7 per cent 

Kidneys 

0 0 per cent 

Intcttlnci 

3J5 per cent 

Spleen 

0 4 per cent 

Liver 

2 8 per cent 

licit of body 11 0 per cent 


practical point of view, liowever, it la more convenient to think of it 
as occurring in several compartments as defined by Gamble • These 
are distinguished, not only by their situation within or outside the 
body cells or within closed vessels, but by their composition as well 
The chief distinction betireen the intracellular fluid or cell sap which 
constitutes the major portion of the body s water, and the eitraeellu 
lor fluids (lymph and blood ploama) is the greater concentration of 
colloids and of potassium and phosphorus compounds in the former 
and the greater mobility and greater content of sodium and chlorine 
m the latter The extraccUular or interstitial fluid, winch occurs 
between the fixed cells, on the one hand, and the blood \ascnlar bed 
on the other, differs in composition from the blood plasma chiefly in 
its lower content of coUoids Under conditions prodnemg cither 
dehydration or oversnpply of water, it serves as an adjustable reser 
>oir, which fluctnates in volume according to need It serves thereby 
as a buffer depot, particularly for the plasma resembling in this way, 
to nse a simile of Cannon, a swamp, which may be drained dnnng 
periods of dronght but which becomes inundated during times of 
flood When large quantities of isotonic NaCJl solution were admrms 
tered to dogs by Engels,® tno thirds of that retamed was found to bo 
stored in the muscle depots and one sixth m the skin and subcutaneous 
tissues, showing these to be by far the most important reservoirs for 
storage of extra water In all probability the bulk of the salt aoln 
tion temporarilj stored in the musclca under these conditions is taken 
np, not by the muscle cells themselves but by the meahwork of con 
nective tissue surroundmg them 

Intracellular water is sometimes referred to as “living water ’ 
because it is mcorpoiatcd m the cell as on essential constituent of the 
living protoplasm Death follows its removal just as certainly os it 
would the removal of the protem or lipid fractions In considering 
the significance of water as a constituent of the living organism 
Gortner^® illustrates this pomt as follows In most organisms a very 
considerable part of the growth process is notlung more or less than 
an imbibition of the bio-colloids For example, a frog’s egg, weigh 
mg on the dry basis only a few milligrams, can after fertiliration be 
placed in a dish of filtered stenle water and allowed to undergo the 
process of development Such an egg will undergo cell division, giv 
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mg rise at the end of several weeks to a living tadpole which may be 
as much as two centimeters in length and weighmg several grams 
Such a tadpole has never partaken of food other than utilizmg the 
nutrients already present m the origmal egg and will he found on 
analysis to contam less dry matter than the ongmal egg, due to the 
fact that a certain amount of the organic matenals present have been 
utilized as a source of energy and eliminated as carbon dioxide and 
water The growth during these several weeks has all been due to 
the intake of water which has become “hvmg water,'’ so the tadpole 
IS actually more than 99 per cent water It would be ridiculous to 
speak of this organism as being composed of only 1 per cent of vital 
materials The water is as much a part of the tadpole as are the fats, 
piotems, et cetera, which serve to form the gel structure, and the hio- 
chemical and biophysical reactions which take place within the cells 
and tissues of the tadpole are determmed probably more by the watei 
uhieh IS present than by any or all of the other constituents ” 

Apparently the greater portion of the water of the body occurs in 
the free state, that is, in a mobile form which allows it to function as 
a solvent, as an interactant in chemical processes and as an agent foi 
maintaining body temperature Its location with reference to the 
body cells is evidently determined chiefly by the forces of osmosis and 
diffusion The remamder occurs either in loose chemical combmation 
with various other constituents or is held fast to the cellular oi the 
cireulatmg colloids by the physical force of imbibition The equihb 
rium between these forms, free ^ bound, is probably mvolved m cer- 
tam vital phenomena For example, Balcar, Woodyatt and Sansum” 
have proposed a theory of fever based upon the assumption that a 
strong shift in the eqiulibnum toward the “bound” form, when tissue 
coUoids are injured by toxms or other agents, produce a shortage in 
the supply of fi ee water necessary for dissipation of heat, thus favor- 
ing a rise m the body temperature Much work obviously remains to 
be done on this mterestmg phase of the subject before its real signifi- 
cance can be evaluated 

ESSENTIAL ITEMS IN WATER BALANCE 

When it is desired to evaluate the total water balance of the body 
for diagnosis or therapeutic purposes, a complete description can be ob- 
tamed only by mcludmg the items shown in Table 11 A fairly com- 
plete graphic representation of the total water exchange in a twelve- 
year-old girl subjected to various procedures influencing the state of 
hydration of the body is exemplified in Pig 3, which is largely self- 
explanatory 

It IS apparent from any set of data, showing the average values for 
these mdividual items, that the gams or losses of metabohe water mav 
be ^ery significant Particularly is this so in the water balance of 
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yoiing, rapidly growing subjects, A moro detailed description of these 
particular fractious is shown in Table III It is ob\iou8 from the latter 
data, indicating the extent of partioipation of water in the growth of 
tissue, why Kudo'* and others'* lm\e been able to maintain constant 
bodj weights in young animals, on otherwise adequate diets, by merely 
restricting their water intake It is interesting to note that Kudo ob 



nc. X — Qraphlc representation of Boporate Itom^ In /rrat r ba^n« of uniler 

\arfcnu oonditlon*. Conttant diet Thirteen roar-old jrfrL (HcQaarrle, Uancheiter 
end HuBted ) 


served an abihtv on. the part of his experimental ammals to adapt 
themselves to a greatly restricted water intake after being on such a 
regimen for some time We hove often made the same observation in 
the case of the liuman subject 

The magnitude of the oxidative formation of water within the body 
cells 18 shown in Table lY Curiously enough about 12 grams of water 
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IS SO formed on the average for each 100 calories, no matter what food 
IS being oxidized Babcock"® has suggested that intracellularly formed 
water probably has greater value for the cell than water from the out- 
side, because it tends to dilute the cell contents and so to draw nutri- 
tive substances mto the cell by loweiing the intracellular osmotic 
pressure In the hght of Armstrong’s theory regardmg the nature of 
water, Cathcart" further beheves that this endogenous water may 
represent an active form specially suited for entrance mto the meta- 
bolic activities of the body, whereas the circulating or “earner” water 
may be composed largely of inactive molecules 

Table II 

Individual Itejis Enteeino Into Computation op the Water Exchanges of the 

Body 

WATBB BALANCE OF BODY 

SOURCES OF IVATEE DISPOSITION OP 1VATER 

1 Water drunk (or injected) 1 Unnary loss. 

2 Preformed water of food. 2 Fecal loss 

3 From oxidations in tissues 3 Insensible loss from skin and lungs 

4 From syntheses and polymerizations 4 Lost in sweat secretion 
in tissues 

5 Beleased from destruction of body tis 5 Deposited with new tissues 
sues 


Table IU 

Belease and Consumption or Water in the Course of Cellular Activity 
METABOLIC WATER 


AVAILABLE SOURCES 


HOW UTILIZED 


1 

2 


3 


From oxidations in tissues 
eg C,H„0. + 60, = CCO, + 6H,0 

From syntheses in tissues 
eg B NH, + E COOH = E NH COR 
+ H,0 

Preformed water from destroyed tis 
sues 

eg 3 grams H,0 per 1 gram protem 
catabolized. 


1 Combined in hydrolyses. 

e g B-NH COB + H,0 = E-NB!, + 
B COOH 

2 Deposited with new tissue 

eg 3 grams H,0 per 1 gram protein 
deposited 

eg 0 2 grams H,0 per I gram fat 


The quantitative importance of the preformed metabolic water as a 
source durmg fasting or marked imdemutrition is indicated by the 
fact that approximately two-thirds of the loss m body weight con- 
sists of water The average amounts of preformed water occurrmg in 
some of the common foods are presented in Table V Water drunk as 
such or that administered m isotonic solutions merely supplements 
these primary sources The approximate amount of extra water needed 
for the complete metabolism of the food in an ordinary diet is indi- 
cated m Table VI 
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Examples of tlie partition of water lofises from the bodj lu normal 
and atrophic infants ore ^ven in Table VH It will be seen that nn 
der ordinary conditions approximately t\\o thirds of the output is bv 
nay of the kidneys and one third by other pathways Water lost in 

Table IV 


Water Formed fn tub OxiDvrire Mctadolism or 'Nabioub Foods 



^YATES TOEUED 

WATER FORMED 


PER 100 GEAUS 

FEB 100 CALORIES 


C «. 

ex. 

Piiro fat 

107 1 

iij; 

Pnro carboliydrntc 

66 0 

18.8 

Pure protohi 

41 S 

10.3 

Bread 

8S0 

129 

Potato« 

11^ 

12.2 

llilk, eow 8 

8- 

12,2 

Milk, liuman 

87 

12.8 

EgB TOlk 

42.3 

11,3 

Bag white 

’’C 

11 4 

Chicken lean cooked 

15.8 

11.2 

Beef, medlam fat, cooked 

24 0 

11 0 

sensibly by way of tbc skin and limga is a factor of the utmost prao 
tical BiBnifloanoe, not only becanae of its relative magnitTide as an item 
m tbe water balance bnt alao because nnder standard environmental 

conditions (tempomturo range between 20° and 

24° C and relative 


Table A 



Water CovnofT or Some Commok Foods U«bd by Ineavts akd CinuJiKN 


FOOD MATERIAL 

WATEE COKTEWT 

PER CEWT BY 
WEIGHT 

WATER COMTENT 

OU PER 

100 0\L. 

Coloftrgm 

86 

119 

Tlmnun milk 

87 

180 

Cow'i milk 

87 

no 

"Whole lactic add milk plus r 

82 

97 

per cent Evigar 

Unaweetened eraporated milk 

78 

1 

40 per cent cream 

rs 

n 

Batter 

11 

1 

Cream cheo*e 

84 

82 

Egg yo'k 

49 

IS 

Fgg white 

80 

166 

Yeal leg 

00 

44 

Beef rirloln 

64 

25 

Frcih ham 

48 

37 

Fluh lialibnt 

76 

00 

Brood aTcrago white 

30 

14 

Zwieback 

0 

1 

Bononai 

71 

74 

Potatoes 

05 

96 

Spinach 

83 

220 

Tomatoes 

04 

430 

Carroti or beets 

87 

187 

Orange 

80 

168 

Vppio 

63 

132 
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humidity hetween 30 and 60 per cent) and under circumstances not 
requiring strenuous muscular activity, approximately one-fourth of the 
heat produced m the body is dissipated in the process of its vaporiza- 
tion, as first shown by Soderstrom and DuBois On the basis of the 
latter fact, a fairly accurate graiometric method foi predicting the 
total heat production of the body has been developed by Benedict and 
Koot^® and further elaborated by Johnston and Newburgh® and by 
Levine and his coworkers Correspondence between the average in- 
sensible loss (insensible loss = insensible water + COo exhaled - Oj 

Table VI 


Gkams or Watee Needed roa OoiiPLETE Metabolism op 100 Cvloeees or Some 

Food Substances 



pbeformed 

WATER 

GATN'ED BY I'OST IN LOST TV 

OXTOATION ®ISSIPATINO EXCRETING DEFICIT 
HEAT END PRODUCTS 

Frotem 

0 

10 3 

60 

300 

350 

Starch 

0 

13 9 

60 

0 

46 

Fat 

0 

119 

60 

0 

48 

Beef, sirloin 

’5 

113 

60 

119 

143 

Fish, tod 

120 

10 4 

60 

3S2 

312 

Eggs, hen 

47 

11 1 

60 

154 

156 

Milk, ivhole 

127 

12 5 

60 

123 

43 

Bread 

14 

13 2 

60 

69 

102 

Apples 

150 

13 9 

60 

56 

-48 



Table m 




PARTmo^ or Water 

Output in 

Infants Under 

Hospital 

CONTimONS 

IN Per 


CiNT OF Total 




XmiKX SKIN 

AND liTTsOS 

FECES 



PEB CE^T PER CEN T 

PER CENT 



60 0 

33 5 

65 

Breast fed 

(Buhner) 


03 9 

20 5 

15 0 

Atrophic (Buhner) 


717 

25 9 

24 

Bottle-fed 

(Niemann) 


75 2 

22 6 

22 

Atrophic (Bahrdt) 



simultaneously inhaled) per hour and the total heat pioduction per 
24-hour period is sufSciently close to make possible rehable predictions 
from standard tables An mciease of one giam of insensible loss per 
hour IS equivalent to approximately 32 calories in the 24 hours (Table 
V I IT ) In our own work we have found that the state of hydration of 
the body may influence the insensible water loss without significantly 
altering the total heat production, dehydration diminishing and super- 
hydration increasing the output (See Table IS, Pig 4 ) 

The percentage of the total body heat, whieh is dissipated by vapor- 
ization of water, rises rapidl 3 with increasing eni ironmental tempera- 
ture This rises from 17 per cent at 15° C to 100 per cent i\hen the 
environmental temperature equals or goes above that of the body 
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Barbour** has shown that tbc first response of tbo body to a rise in 
the cnvironmentnl tempemture above the cntical level for sweating 
(30° C ) 38 dilution of tlie blood bv water mobilised from the tiasncs 
AVhile it 18 unlikely that tins niechnnunn is in any way at fault m con 
genital lchtb^ogl8, the absence of sweat glands in severe cases of this 
disorder grentlv limits the nbihtj of such persona to indulge in Mgor 
ous ciercise or to withstand high temperatures Thej tend to de 
velop fever whenever the need for dissipating extra heat appears 
Their insensible perspiration is, nevertheless, entirely normal 



Flff. i — E/Tcct of hrap^hraratlon. produce! bi forced woier drinklnn nn 1 
pituitary anti UuitkU. on Inacnilblc p#r»plration. Diet low In protein an 1 mlnerala. 
Effect of added NaCl Bo) aced niue years wt. 6 Vc- (Uanoheatcr Huatod and 
McQUfiirlc.) 

WATER RCquiKEMENTB OP THE DOD\ 


The requirements of the bod^ for water can now bo estimated fairly 
oloselj if nil significant conditions are known They vary with such 
factors ns age muscular activity, temperature and humidity of the 
surroundings typp of diet and of course with the functional state of 
the various organ systems The requirement in terms of age and size 
roughl} parallels the total energy metabolism It is, therefore, se\ eral 
times greater per niut of body weight during infancy than during 
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TvbIiE VIII 


Ti\ent\ rouB Hodb Heat Pboducoton Prediotei) Psoii the Hourly Iesensible 
Loss or Weight (Modified Pbom Benedict \nd Boot) 


INSENSIBLE LOSS 

grams 

PREDICTED HEAT 

C \L0RIES 

INSENSIBLE LOSS 
GBAilb 

PHEDICTED HEAT 
CALORIES 

14 0 

900 

30 5 

1600 

14 5 

916 

37 0 

1622 

15 0 

932 

37 5 

1638 

15 5 

948 

38 0 

1655 

ICO 

905 

38 5 

1070 

16 5 

981 

39 0 

1685 

17 0 

997 

39 5 

1700 

17 5 

1012 

40 0 

1715 

18 0 

1028 

40 5 

1730 

18 5 

1043 

410 

1746 

19 0 

1059 

41 5 

1760 

19 5 

1074 

42 0 

1775 

20 0 

1090 

42 5 

1791 

20 5 

1100 

43 0 

1807 

210 

1122 

43 5 

1823 

21 5 

1138 

44 0 

1840 

22 0 

1155 

44 5 

1855 

22 5 

1170 

45 0 

1870 

23 0 

1185 

45 5 

1885 

23 6 

1200 

46 0 

1900 

24 0 

1215 

46 5 

1916 

24 5 

1231 

47 0 

1932 

25 0 

1247 

47 6 

1948 

25 5 

1203 

48 0 

1965 

26 0 

1280 

48 5 

1980 

26 5 

1290 

49 0 

1995 

27 0 

1312 

49 5 

2010 

27 5 

1328 

50 0 

2025 

28 0 

1345 

50 5 

2040 

28 5 

1360 

51 0 

2055 

29 0 

1375 

51 5 

2070 

29 5 

1390 

52 0 

2085 

30 0 

1401 

52 5 

2100 

30 5 

1421 

53 0 

2115 

31 0 

1437 

53 5 

2130 

31 5 

1453 

54 0 

2145 

32 0 

1470 

54 5 

2161 

32 5 

1485 

55 0 

2177 

33 0 

1500 

55 5 

2103 

33 5 

1511 

66 0 

2210 

34 0 

1530 

56 5 

2226 

34 5 

1545 

57 0 

2242 

35 0 

1560 

57 5 

2258 

35 5 

1575 

58 0 

2275 

36 0 

1590 

18 5 

22^1 


adult life The aveiage amoiuits of water requiied by children of dif- 
ferent ages under ordinary conditions are shown m Table X 

In vigorous muscular exercise the water requirement is raised by 
about three-fourths of one gram for each large calone of extra heat so 
produced With high environmental temperatures, such as occur in 
summer or even in winter in overheated nurseries, loss of water bv 
way of the slcin may double or even quadruple the ordinary require- 
ments From a eombination of the two factors, strenuous muscular 



('oiirvBiROif or Values ro* Heat Peodlction as Dbtehminii> QABoumticALLT A^D tup iNtnc^RiBLB Loss ilBtJiOD Undee Xobmal Cor* 
DIT10'«« MfU DI iJEHTMATIOIf iNSBjrSrBLB PEftSTOtATfON AS AOTITALLr ilZASUBED AJTIt AS PaEI>ICTSI> I^OU GASOinSTBIO llETABOLlflAr MEAB 
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Table VIII 


TA\EN'n PouE Hour Heat Pboduction Predicted From the Hourly Ie sensible 
Loss or Weioht (Modified Prom Benedict and Hoot) 


INSENSIBLE LOSS 

PREDICTED HEAT 

INSENSIBLE LOSS 

predicted heat 

GRAMS 

CAI DRIES 

GRAMS 

CALORIES 

14 U 

900 

36 5 

1606 

14 5 

916 

37 0 

1622 

15 0 

932 

37 5 

1638 

15 5 

948 

38 0 

1655 

IGO 

965 

38 5 

1670 

16 5 

981 

39 0 

1085 

17 0 

997 

39 5 

1700 

17 5 

1012 

40 0 

1715 

18 0 

1028 

40 5 

1730 

18 5 

1043 

41 0 

1746 

19 0 

1059 

41 0 

1760 

19 5 

1074 

42 0 

1776 

20 0 

1090 

42 5 

1791 

20 5 

1106 

43 0 

1807 

21 0 

1122 

43 5 

1823 

21 5 

1138 

44 0 

1840 

22 0 

1155 

44 5 

1856 

22 5 

1170 

45 0 

1870 

23 0 

1185 

45 5 

1885 

23 5 

1200 

46 0 

1900 

24 0 

1215 

46 5 

1916 

24 5 

1231 

47 0 

1932 

25 0 

1247 

47 5 

1948 

25 6 

1263 

48 0 

1965 

26 0 

1280 

48 6 

1980 

26 5 

1296 

49 0 

1095 

27 0 

1312 

49 5 

2010 

27 5 

1328 

50 0 

2025 

28 0 

1345 

50 5 

2040 

28 5 

1360 

510 

2055 

29 0 

1375 

515 

2070 

29 5 

1390 

52 0 

2085 

30 0 

1405 

52 5 

2100 

30 5 

1421 

53 0 

2116 

31 0 

1437 

53 5 

2130 

31 5 

1453 

54 0 

2145 

32 0 

1470 

54 5 

2161 

32 5 

1485 

55 0 

2177 

33 0 

1500 

55 5 

2193 

33 5 

1515 

56 0 

2210 

34 0 

1530 

66 5 

2226 

34 5 

1545 

57 0 

2242 

35 0 

1560 

57 5 

2258 

35 5 

36 0 

1575 

1690 

58 0 

58 5 

2275 

2291 


adult life The average amounts of water required by children of di - 
ferent ages under ordinary conditions are shown m Table X 

In vigorous muscular exercise the water requirement is raised by 
about three-fourths of one gram for each large calorie of extra heat so 
produced With high environmental temperatures, such as occur m 
summer or even in winter in overheated nui*senes, loss of water hi 
way of the skin may double or even qnadmple the ordinary require- 
ments Piom a combination of the two factors, strenuous muscular 
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total flaiJj crater oxcliaiitc of behveen acveu aud eight kilograms and 
gives the liistory of hainng passed as much as four gallons or about 16 
kilograms of urme m oue day although his present bodj iveight is 
only 11 kilograms The moLhnnism of this disorder is diseussed nt 
greater length below 

Adolph” has summarized the coefficients for calculating the water 
requirements of an essentiolh normal mdiMdual lu cc per 24 hours, 
from the surface area of tJie body (in sq m ) and the total caloric 

Table X 

RA^QE or AVERAOF 'VV'uTEa ItEQUlHEMEHT OF ClULBRtX S.T DlFFESENT 
Aoes Undkr Ohdihart Conditiovs 


AOE 

AVElL\aE BOP'i 

WZIOIIT IN 

tOLOR 

total watsb 
l*i 24 
nocas 

WATER TEB lOLO 

BODY WElOIlT rs 

24 nODRS 

3 dara 

3 0 

240-300 

80-100 

10 da^t 

3.2 

400-180 

125-160 

3 montU^ 

j 4 

7G0_QO4 

140-160 

6 months 

7.3 

OtO-1 130 

130-165 

0 months 

80 

1 07&-l,240 

l£*»-14o 

1 year 

0 r 

1440-1 300 

120-18J 

2 years 

11 8 

1,830-1 47C 

116-125 

4 years 

]0.2 

1 000-] 800 

100-110 

0 ycojs 

20 0 

1 800-2 000 

00-100 

10 ymr* 

2S7 

2 000-2 440 

70-S6 

14 yenrs 

46 0 

24C0-2 700 

rO-00 

18 Tcors 

rA 0 

2400-2 700 

40-00 


Table SI 

AiTBAaE Rates or Pzoiiimos or Dioestive Plotbs m Adult Max (Bottktbjce) 


fiZCRETIOXS 

\Motnnr 

aa 

AumOEITY 

ftntiTR - 

1600 

Bidder and Schmidt 

Qnstric joico ■ 

2000 to 3000 

Bidder and Schmidt 

BUo 

300 to 600 

Pfaff and Bnlch 

Pancrentte jnlee 

600 to 800 

IVohlcemnth 

fiucNTBi Interietn 

8000 

rrfgl 

Approximate Total 

8000 


requirements (in large cal ) as shown in Table XII "Wlnle this is 
obMoiislv not a precise practical method it serves to emphasize the ap 
proximate inagnitndos and the range of variations in the requirements. 

HEOULATION OF WATER CONTENT AND EXCIIAN0E8 

Portunatelv the bod> lias more or less automatiL mechanisms for 
mamtammg an optimum content of tissue water Tliirst, which is ap 
parentlj a aensatiou dependent upon some degree of deficit m the 
free y ater of the sain an glands and mucous membranes of the 
mouth” IS usually n trustworthy indicator of the body’s need for 
water Little concern need be felt regarding tlie possibility of a per 
son’s taking too much water excepting in n ven limited number of 
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pathological states which will be refeired to later Extra water taken, 
if nnaccompanied by sodium chloride in or near isotonic concentra- 
tion, IS fairly promptly excreted by the kidneys with but little effect 
upon the general body metabobsm While the mechanism of this water 
diuresis is not perfectly understood, Marx^” claims that the blood is 
diluted shortly after water is drunk, and to almost the same extent 
ivhether the amount taken is 1000, 500 or as little as 50 c c Because 
of the latter fact he assumes that the intake of water starts a compli- 
cated cham of reactions between the blood and the tissues, mvolving 
the whole mechanism of water metabolism and finally resulting in 
diuresis of the excess water That dilution of the blood results in the 
ealbng into activity of an increased number of renal glomeruli is in- 
dicated by the work of Richards*' The influence of a nervous or 


Table XII 

COEPFICIENTS FOR CaLCULATINO THE WATER. BeQUIBEMENT Or AN INDIVIDUAL, IN C C 
Per 24 Hours, Froh the Surpace Area or the Body (A) \nd the 
Caloric Bequirement (E) 


Growth 0 

Basal urman 400 A 

Basal feoal 30 A 

Basal extrarennl 250 A 

Evereise (sweat) 1 73 x 0 4 E 

Temperature (sweat) 

Total 2,100 

(approximate) 


15 A 30 A 

1,000 A 1,500 A 

00 A 150 A 

390 A or 

1 73 X 0 25 E basal 
1 73 X 0 55 E exercise 
1,800 A (C -32) 

3,400 5,000 


psychic factor has also been demonstiated by Bikow and Beikman*“ 
and by Marx,** who found that blood dilution occurred m trained dogs 
through the mechanism of conditioned reflexes without the adminis- 
tration of extra water and in a hypnotized man foUowmg mere sug- 
gestion of water drinking*'* When isotome NaCl solution is taken 
instead of water, there is but slight diuresis and blood dilution per- 
sists longer Comparatively enormous amounts of water may be stored 
in the extracellular reservoirs of the body without harm, if it is given 
in the form of Rmger’s solution 

Administra'tion of excessive amounts of tap water (50 c c per kg 
per hour) to normal animals ivas found by Ro'wntree and his cowork- 
ers*-" to produce a symptom complex which they designate as “water 
intoxication ” This syndrome consists of restlessness, muscle tremors, 
vomiting, diarrhea, incoordination, prostration, generalized convul- 
sions and finally death, if water administration is continued These 
signs are much less severe or do not develop at all, however, if physio- 
logical sabne solution is given instead of tap water Snell and Ro'wn- 
tree’® described the case of a man with sev^ere diabetes msipidus with 
compulsion thirst, who developed these symptoms spontaneonsly on 
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several occasions wlieu he drank enormous quantities of tap water (20 
quarts in twenty four hours) In collaboration with Thompson and 
Johnson, the author has recently had the opportunity to study the 
water and mineral balances in a child with diabetes insipidus who re- 
peatedly had convulsions when a small excess of water was stored fol 
lowing pitressiii administration !&Dller and ^Vllllams^^ produced as 
thenia muscle cramps, Iieadacho dizziness and elevated blood pres 
sure, but no comuilsions, in a human subject when they administered 
10 quarts of water directly into tbc duodenum bv Relifuss tube The 
bodj weight of this subject was increased from 12-i to 142 pounds m a 
period of hvehe hours Harding and Hams” found 10 per cent NaCl 
to be the most eflBcient antidote for ‘water intoxication ' Rountree*® 
attributes the symptoms to a disturbance of the normal balance be 
tween the various electrolytes of body fluids Smyth and coworkers*® 
from a more recent stud^ of tlie mechanism involved, conclude that the 
essential cause of the convulsions is alkalosis due to loss of gnstnc Cl 
According to the investigations of Lamson and Roca** and of Pick** 
and hia coworkera the sequence of events resulting from the bberal 
administration of fluid m the normal subject is as follows The liver 
acts as a temporary reservoir for a considerable portion of the excess 
water taken thus preventing sudden overloading of the nght side of 
the heart Tlie li\er then diminishes m size grodnally as the stored 
fluid escapes into the general circulation by way of the lymphatics 
In the normal dog diuresis from water ingestion was found by ilolitor 
and Pick** to begin not earher than 60 to GO minutes after water was 
given and lasted for three or four hours, while in the dog with an Eck 
fistula (winch largely excludes the bver from the circulation) extra 
water began to appear in the unne within 20 to 30 minutes and the 
cburesis required hut half the normal tune for its completion 

The mechanism by which tlie liver performs this function as a tem 
porary reservoir is apparentl) as follows Tlirongh the reflex activitv 
of the sympathetic vasomotor system (as confirmed by adrenalin in 
jections) constriction of the hepatic veins and closmg of their valves 
fobowR the ingestion of the fluid, thus causing partial obstruction to 
the outflow from the bver Siranltoneously with this the pressure in 
both the hepatic artery and the portal veins increases canamg thereby 
increased filtration pressure in the liver capillaries mth gradual out 
flow of water into the lymph spaces and finally into the thoracic duct 
Excess water taken as such is then fnirlv promptlv excreted by the 
kidneys whereas isotonic NaCI solntion is secondanh stored for a 
longer time in the extracellular depots of the body particularly in the 
muscles and skin as previously pomted out In liver disease this tem 
pornrv storage function is said to be unpaired as indicated by greater 
dilution of the blood following water administration ** 
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INTERCHANGE OF WATER THROUGH LIVING MEMBRANES 

Reiohing around the problem of edema, much study has been de- 
voted m recent j'ears to the mechanism of interchange of fluid between 
the blood capillaiies, on the one hand, and the lymph oi tissue spaces 
(intei cellular leseivoii), on the other Since the subject has been 
adequatelj summarised in recent papers bj Leiter,^’ Landis“ and 
otheis, howeier, little need be said of it here ei-cepting to enumerate 
the chief factors eouceimed Starling’s^® original claim, that the out- 
flcu of fluid from the capillaries is dependent upon the hydrostatic 
pressure of the blood withiu them and that the inflow from the tissues 
IS dependent upon the colloidal osmotic pressure of the plasma, has 
been adequatelj substantiated, le, when the hj^drostatic piessure at 
the lenous end of the capillaiies is gi eater than the osmotic piessure 
of the plasma proteins, edema mil oecui Colloidal osmotic piessuies 
below 19 to 20 mm of meicurv,^® coiTespondmg with a total plasma 
piotein range below 5 5 ± 0 3 per cent or a plasma albumin range below 
2 5 ± 0 3 pel cent or plasma specific grai ity below 1 022,*’’ favor the 
occuirence of edema As pomted out by Landis and others, there are 
undoubtedly additional factors of importance, particularly under ab- 
noimal conditions Chief among these factors are tissue pressure, 
amount of protein which has escaped into the fluid outside of the 
capillaries, local temperature and state of oxygenation of the blood 
Injury of any kind to the capillary walls results in increased perme- 
ability not only to water and simple crystalloids but to plasma proteins 
and lipids as well l\Iany of these factors are undoubtedly involved 
also m the passage of fluids through the epithehal as well as the endo 
thelial cells in the special organs, such as the kidneys, the cerebro- 
spinal system, the gastrointestinal tract and various purely secretory 
structures, but much still remains to be learned regarding the exact 
mechanisms of transfer in these complicated systems 

The factors regulating exchange of u ater between the intracellular 
and the extracellular compartments have not been studied extensively, 
although they are undoubtedly of the utmost importance to the oi- 
ganism In addition to certain of those enumerated aboi e, there are 
unquestionably others to be considered, such as the different mineral 
patterns of the fluids on the two sides of the cell membrane, the acid 
base equilibrium, the type of metabolic process predominating within 
the cells, the physicochemical peculiarities of the cell colloids and 
membranes, and lastly certain extiinsic nenmus and endocrine fac- 
tors Considered in this light, it is obvious that cellular activity must 
be accompanied by continuous changes in the water distribution be- 
tween the cells and their immediate environment 
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KEFiXTi ’S OP VARIOUS IONS 

Wliilo any shift in the acid base cquUibnnm of tlio body fluids toward 
the alkaline side appears to favor the retention of water by the tis 
sues/* the Na ion, in contrast ivith all others, appears to be more or 
leas specifically active in this regard While Br behaves very similarly 
to Cl, attempts to replace Jsa by other cations, ns for mstance K, usu 
ally results in water loss rather than storage A shift of the acid base 
balance toward the acid side results m loss of body uafer The action 
of mineral acids and acid forming salts, such as NH^OI, CaCl^ and 
NHjNO, IS similar to that of the ketogemo type of acidosis and the 
acidosis of SC'S ere diarrhea, in cnnsing a loss of body water While 
increase in the II ion concentration per sc may be important because of 
its direct influence on the capacitv of the colloids to hold water the 
loss of Na which occurs under such conditions is probably the more 
potent factor Fonn^® has recently found that K migrates into or 
from muscle cells in company with OH and not with other amons 
Potassium, therefore teuds to shift from an intracellular to an ertra 
cellular position when the OH concentration within the cell is greater 
than that in the fluids outside of the cell The direction is reversed 
when the pH of the extraoellular medium is higher than that of the 
ccU fluid Prosumablv water translocation accompanies such shifts 
Haldi and lus ooworkers*® in a study of the factors affecting hydration 
of nervous tissue in vitro found that different parts of the brain swell 
to a certain degree when placed in distilled water They then found 
that the anions of various K salts inhibit water absorption by the tia 
sues in the following order citrate> tertrate> oxBlate> S 04 > ace 
tate> CNS> Br> NO,> Cl> I In the cation senes the bivalent 
ions were found to inhibit swelling more effectively than monovalent 
ions The cations of Cl inhibited the taking up of water as follows 
Ca, Ba, Sr> Na Li> K Cs Rb 

INPLUENOE OF DIET 

Beyond the facts first that a minimum amount of water is required 
for the excretion of the nonvolatile end products of catabolism (100 
c c for every 4 5 grams urea and G5 c.c for eacli gram of ash), second 
that prolonged protein defioienov causes water retention secondary to 
the lowering of the plasma protein content and third, that ketogenesis 
promotes loss of body water, as already indicated the dietary has bnt 
httl© influence on water regulation The claim that carbohydrate per 
sc has a specific water retaining effect has not to mv knowledge, been 
adequately substantiated br uncomplicated erpcnmenfation The im 
prcssion, that a lugh carbohydrate diet results in storage of excess 
water m the tissues probably originated from observations made on 
so-called hydrolabile infants and older subjects suffenng from genuine 
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nutritional edema It has been well established that the vast majority 
of such patients retain water because of the low plasma protein which 
results from a deficiency of protein in the diet It is probably true 
that the edema found in the “moist” type of beiiberi is explainable 
on the same basis " Of eourse, carbohydrate has a specific effect in 
checking the excessive water loss due to the ketogemc type of acidosis 
merely by nrtue of its effect m counteracting ketogenesis 

ROLE OP PHOSPHOLIPIDS AND CHOLESTEROL 

That the balance in the tissues between the physiologically antago- 
nistic substances, cholesterol and lecithin, may be an important factor 
in water metabolism is indicated, not only by the fact that the former 
IS lyophobic and the latter lyophihc, but even more directly, by the 
finding of Degkwitz" that cholesterol administered paienterally re- 
sults in active diuresis while lecithin causes water retention Dahmlos 
and Sole®’ found that lecithin and OH' together favor an oil in water 
dispersion system, while cholesterol and are antagonistic to the for- 
mation of such a system They, therefore, conclude that hpids consti- 
tute a veiy important factor in the penetrability of membranes by 
water and electiolytes Cholesterol injected intravenously was found 
by these authors also to cause temporary hydremia and an increase in 
plasma Cl which resulted later in an increased output of both water 
and Cl in the unne Lecithin is reported to have had an opposite ef- 
fect In this connection it is mteresting to note that Haustem®* found 
the serum cholesterol to be low in a series of hydrolabile children 

ENDOCRINE AND NERVOUS FACTORS 

The most important extrinsic factors in the regulation of the water 
metabolism are the mterrelated endocrine and nervous influences Of 
the former, the secretion from the posterior lobe and pars intermedia 
of tlie pituitary body is unquestionably the most potent This was first 
discovered in 1901 by Magnus and Schafer, “ ivho found it to ha\e a 
diuretic action when injected into the anesthetized animat Not until 
12 years later was its more important antidiuretic action in the un- 
narcotized subject discovered by von den Velden “ In a heart-lung- 
kidney preparation made in such a way that the pituitarv body could 
bo inserted at wiU, Starling and Vemev” found that the effect of its 
presence in the circuit was to interrupt the flow of urine They ob- 
served m a similar preparation that the antidiuretic activity following 
pituitary extract was accompanied by an increased chloride excre- 
tion klotzfeldt’® first proved its antidiuretic effect during poljnina 
due to oral admmistration of large quantities of water, while von den 
Velden demonstrated its effectiveness in stemming the flow of urine in 
diabetes insipidus when injected subcutaneously Blumgart“° later 
found that it is just as efficient in controlling the polyuria of diabetes 
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insipidus ivlien sprayed intranosaUy as when given by hypodermic in 
jection In a special study on the diphasic action of pituitnn ^IcFar 
lane*^ found that lugh speed intravenous injection, like light ether 
anesthesia, tends to favor a diuretic response, while slow intravenous 
injection inhibits urinary flow 

McQuame and Peeler** made the observation that there is a sig 
nificant net loss in bodv weight foUowuig a period of sustained pitn 
itary antidiuresis when the subject is on a low mineral, high water 
intake Thompson, Ziegler and McQuame®* ha^ e found this procedure 
to be effectne in reducing certain types of edema In several instances 
the equivalent of the well known ‘spontaneons diuresis’^ has appar 
entlv been initiated bv the procednre when the level of the serum pro- 
teins at the tune of the test was not far below the critical point for 
edema formation This weight reducing effect is apparently depend 
ent upon the extra excretion of salt during the period of autidiuresis 

The mechanism by which this hormone produces antidinresis is still 
the subject of control eray, some workers believing that it acts directly 
on the renal mechanism, others that it affects the other tissues of the 
bodv primarily The latter observers consider that the kidneys fnne 
tion m a purely secondan manner m response to changes in the blood 
circulating through them It seems highlj probable that the action is 
a complicated one mvohnng both the kidneys and the general body 
tissues simultaneonslv Richards and Plant** found bv direct observa 
tion that the first response to the extract was constnction of the ef 
ferent glomerular vessels, which produced a temporary diuresis while 
a later more sinking response was constriction of the afferent vessels 
which resulted in antidiureais According to Gelling ** increased reab 
sorption from the kidney tubules resulting from a apecific effect of 
infimdibular extract on the tubular epithelium may be largely re 
aponsible for the antidinresis Marshall** has recently obtained con 
vincmg evidence that the loop of Henle may be the chief site of anti 
dinretic action in the kidney Excretion of potassium chloride urea 
and other substances given by mouth with one liter of water was found 
bv Adolph and Encson*^ not to be inhibited by mtramuscnlar mjec 
tions of pituitnn These anthers found that the amount of water ex 
creted under these conditions was limited to that for removing the 
excess salt the remainder being retained They concluded that the 
extract acts by rendering the kidneys insensitive to excess water in 
the blood plasma 

That pituitnn afl'eots other tissues as well as the kidneys is indicated 
by the finding that sain ary gastric and intestinal secretions are in 
hibited hv its injection “» •* At the same time lymph flow decreases 
and its protein content increases Hydremia and mobilization of elec 
trolvtes from the tissnes into the blood stream occur following injec 
tion of pitnitarj extract, even after bilateral nephrectomv ** Stchle" 
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finding an increased urinary excretion of vaiious salts during anti- 
diuresis, concluded that the effect of pituitrin is to mobilize electro- 
lytes into the blood and m so doing renders the tissues capable of tak- 
ing up more water On the basis of this, he advances the theory that 
in diabetes insipidus the failure of the body to retam water is due to 
a reversal of the electrolytic conditions found in the tissues when 
pituitary extract is administered Baiboui and his associates'^ found 
an increase in the water content of the cerebrum, medulla and basal 
ganglia and in the muscles and liver, following pitressin in3ection, 
nheieas they found a decrease in the skm and subcutaneous tissues 
Prom water vapor studies by Hill’s method, it was found by Barbour 
that water administration tended to produce less of an osmotic pres- 
sure fall after pituitary extract than it did m the absence of this sub- 
stance Yet the blood specific giavity fall was decidedly greater The 
author interprets this as an indication that the pitmtnTy hormone 
causes mobilization mto the blood of a slightly hypertonic salt solu- 
tion He concludes that the kidney is tending to assume a minor role 
as a primary locus of water shifting after pituitary administration 
Glass,” nho likewise found the watei content of stnated muscle 
markedly increased by injection of pituitai’j extract, considered this 
control of tissue swelling bj pitmtnn to be dependent upon nerve 
action because sympatheetomi as well as extirpation of the centers of 
the midbrain markedly affected the water content of the muscles Hy- 
pertonic solutions mterfere vrith the hypophyseal mfluence on tissue 
swelling by preventing escape of plasma water to the tissues Accord- 
ing to Janssen,'^* section of the spinal cord at the level of the fifth 
cervical interspace does not inteifere with the action of posterior 
pituitary extract Hoff and PotzP' obtained contrary results Oehme 
and Oehme"^ found the extract to exert its antidiuretic effect after 
complete degeneration of the renal nerves In clinical hj^ierpituitary 
disease Marx^' finds that water ingestion causes a long-lasting hj'-- 
dremia, while in hypopituitary disorders anhydremia may result from 
a simple Volhard water-drmking test 

It has been established by the recent work of Pines” and Grevmg'® 
that the pars intermedia and the posterior lobe of the pituitary gland 
are under central nervous control through fibers originating m the 
nucleus supraopticus and possibly nucleus parai entriciilans Appar- 
entlj It IS injury to this tract of fibers or then central nuclei which 
causes the marked polvuiia, demonstrated by Camus and Roussy, 
Ashner*'’ and Bailej and Bremer*^ to follow puncture m that region 
Houssay and Hug«^ found the polyuria in this experimental form of 
diabetes insipidus to be primarj’’ and not dependent upon polydypsia, 
glycosuria or increase in blood pressure Denervation of both kidneys 
prior to puncture in the region of the hjTiothalamus, according to 
them, does not prevent the polyuria The latter is controlled, however. 
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by Bubcutaucoufl or intrnniisal admmistration of posterior pituitary 
extract Clinical diabetes insipidus due to tumor growth or to on in 
flommatory lesion in-solving tbe region of the tuber cmerenm or hypo 
thalamus, resembles this expenmental form in every way 

Cushing and Goetsch” were the first to identify posterior pitiutary 
secretion m the c\ sternal and lentncular fluids Tliey did not find it, 
however, in the spinal subaraohnoid spaces Iloff and Wermer*^ found 
that either strong emotional atimuli or administration of diuretics 
leads to an increase in the nrooimt present in the cerebrospinal fluid 
Karplus and Pcczciuk*® demonatrnted a similar response to electrical 
stimulation of the tuber cinereum Hoff and ermer interpret the 
response to administration of diuretics as a compensatorv reaction on 
the part of the bodj to pre\cnt cxccssne loss of water Cushing** has 
more recently di8CO-\cred that dirett introduction of pitressin into the 
third vcntncle m man causes a fiTiical parasvinpathetic, or pilocarpm 
bke, response with flnshmg of the skin and visible su eating, while m 
tramuscular or subcutaneous mjeotioii, of course produces a typical 
sympathetic reaction. The spmol anesthetic niertm, and atropine 
both prevent the pnmsympnthetio response from intraventricular ad 
ministration. This newer uork on the action of the pituitary secretion 
and the vegetative centers in the (Uenceplialon series to emphasite 
still further the fact that the neuroendocrine mccliamsm plays a pre- 
dominating r6le in the regulation of the water metabolism 
The extreme polyuria of experimental or clinical diabetes insipidus 
has long suggested the elaboration in the body of diuretic hormones 
which are normallv balanced b) the antidiurotic pituitary secretion 
Bourqmn*^ and Ohvet** liQ%e both reported the presence of a sfronglj 
diuretic extract from the dieucephalon Bourqmn obtained sueb a 
diuretic prmciple from tlie region of the maimmllarv bodies, but not 
elsewhere in the brain in dogs mth experimental diabetes insipidus 
She found the same substance in the blood and urine of these dogs 
hut not m normal animals Trendelenburg ” using slightly different 
technic, failed to confirm these findings TeeB® reported finding a 
markedly diuretic substance m an extract from the anterior lobe of 
the pituitary body To my knowledge this has not as yet been con 
firmed by other workers The observation of Hann however is of 
special interest m this connection He demonstrated that polyuna 
ceased termiiiall} in cases of diabetes msipidua due to lesions of tbo 
posterior lobe of the hypophvsis when the lesion gradually encroached 
upon and destro>ed the anterior lobe 

Pick ■** Glaubach and IRIobtor ^ Forges ** and Grossman^ have all 
reported the presence of a strongly diuretic principle m the liver, ad 
ministration of which is said by Pick to be effective m certain cases of 
neplirosis and in nremm from experimental reduction of kidney sub- 
stance Itj** has demonstrated that sccrctin has a mildly diuretic 
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effect Although there is no definite proof of such a relationship, it 
IS barelj possible that these substances play a special role in ivater 
diuresis 

Eppinger'^' demonstrated the importance of the thjToid hormone m 
water metabobsm, showing it to hare a mildly diuretic action E Z 
Epstein"® and others have shoivn that this diuretic effect of thyroxin is 
due, not to any direct action on the kidne3^s, but to its mobilizing fluid 
from the tissues into the blood Pituitrm inhibits the diuresis of th'V- 
roxin In myxedema or cretinism, th3’roid extract causes removal of 
stored water and NaCl from the tissues in a specific manner Ordinary 
diuretics acting primarily on the kidne3s do not remove the excess 
fluid in such cases In some types of edema parathyroid extract has 
been shown by Mason,"" Meakins,*"® McCann, Reitzel and Stone,’"" 
and others to exert a diuretic action We have also seen striking ex- 
amples of this effect The observation b3’’ Baar’"® of increased water 
in the brain tissues of subjects with infantile tetan3 is interesting in 
this connection This author considers the increased hydration of the 
brain tissue to be of primary significance in the s3Tnptom complex 
Parathormone, of course, is specific m relieving this t3pe of overhy- 
dration Elbs’"‘ has reported a similar increase in -water content of 
the brain in guanadme tetany, as v ell as in the tetany of expenmental 
parath3Toprena 

Drabkin’"" and others have demonstrated the tissue hydrating effect 
of insulin and have pointed out the importance of water in the action 
of insubn on the carbohydrate metabobsm According to Drabkin, 
insubn convulsions appear to be more closely related to increased hy- 
dration of the brain tissue than to the hjpoglycemia pc? se The re- 
tention of fluid which follows administration of insubn in cases of 
sei ere diabetes meUitus n ith dehy dration often goes beyond the point 
of normal reliydration to one of edema formation Schiff and 
Choremis’"" showed that dehydration decreases the cfficiencv of carbo- 
hydrate metabolism and insulin action Whether or not an endocrine 
factor is involved in the water retention associated with obesity is not 
known The circulatory factor is probablv sufficient to account for 
the phenomenon in most instances 

That the internal secretion of the adrenal cortex plays an important 
role in the regulation of the fluid balances of the bodj is indicated b3 
the recent reports of Swingle’"® and coworkers and In Sih ctte Tlie 
former found that water enters the tissues from the vascular si stem 
at an abnormallv rapid rate m adrenalectomized animals, causmg the 
blood volume to shrink and the blood pressure to fall progressively to 
the death level, unless an extract of the gland is administered Sil- 
'ette found that adrenalectomized rats excrete less urme and more 
chlorides than normal animals under the same fasting conditions A 
definitely reduced abilitj* to eliminate injected fluids was found m 
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ammals Buffering from cortical uiBuffioieDcj’ The muacles and paren 
chymatoufl organs of animals with adrenal insufScicncy showed a 
higher water content than normal, while the blood shoned conoentra 
tion, from which the author conoludes that the impaired ability of 
the kidneys to excrete uatcr is extrarenal in ongim 

STATE OP HYDRATION AND RESISTANCE TO INPECTION 
The relationship of states of hjdration to infections, quite apart 
from that involved in heat loss bj vnponwition of water during fever 
18 very important Barbour^*® and Underhill”' have shown that the 
blood tends to become concentrated early m the course of a febrile 
illness In fever dilution of the plasma precedes a fall in temperature 
from the use of antipyretics according to the work of Barbour Ap 
parently a mniilnr mobilization of water from the tissues into the blood 
frequently accompanies the natural termination of fever m the acute 
infecbouB diseases Sandelowsky”* was the first to study the blood 
concentration, salt balance and weight changes in patients with pneu 
monia In seven of his eleven cases the body weight either increased 
or remained stationary during the febnle penod but fell rapidly after 
the crisis The four remaining cases showed a precntical loss of 
weight In a study of the total base and clilondo metabolism in rela 
tion to salt and water retention m infants with pnroarv pneumonia, 
Wilder and Drake”* observed a negative base and chloride balance, 
when the intake of these ions was low, but a markedly positive bal 
ance when the intake was high before the crisis In the former case 
the base and chloride of the plasma were low and the weight loss was 
rapid whereas in the latter, those values were normal or elevated and 
the weight was increased often with visible edema Bapid excretion 
of the stored water and salt accounted for the post critical loss in body 
weight, A direct relationship betiveen the mortality rate and the 
degree of water retention was suggested by the data These authors, 
therefore advise the use of a known NaCl intake (16 c c OJ. N NaCl 
solution per pound of hodj weight in 24 hours) to prevent water re- 
tention Snnderman and Austin”* confirmed these findings ns regards 
water retention in pneumonia and showed definitely that there was a 
percentile increase m the water content of the tissues dunng several 
precntical days While the evidence for water shifting dne to infec 
tion IS more spectacular in pneumonia than in most febnle illnesses 
the same general reaction appears to be common to all diseases of this 
class and to serum sickness as well Tliat water shifting is involved 
in the related allergic phenomena is indicated by the expenmental 
studies of Rnbm and Kellett”* who found that dehydration has a 
strongly protective reaction against the harmful effects of anaphylac 
tic or histamine shock Chronic waterlogging of the tissues appar 
ently lowers the resistance to acute infection, as attested by the well 
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knoiyn increase in susceptibility of so-called bydrolabile infants and 
of patients with nepliiosis and chrome caidiae anasarca Pieluninary 
experiments now being- conducted in our clinic bj Doctor Boss Weisiger 
suggest, so far as thej’- go, that the optimum state of hydration for 
lesistance to acute infection may be one of mild dehj^dration 

ITATEK CONTENT AND FUAmTIONAI, ACTnUTT OF NERVOUS TISSUE 

The possible lelationshiji between the state of hydiation of nemous 
tissue and increased iiritabilit} has already been alluded to in our dis- 
cussion of “ivater mtoxicaticu, ” tetaiy^ and the mechanism of insulin 
com ulsions From n hat little evidence is available, it ajipears to be 
a rule that the gieatei the degiee of hydration, the more irritable 
neivous tissue is Of course, the fact that the various electrolyte 
eqmlihna and other factors are often equally important must not be 
overlooked It seems probable that the increased ease with which 
infants and young childien have convulsions, as eompaied with adults, 
may depend in part upon the significantly greater water content m 
then brains 'Wlienever nerve tissue is injured, it imbibes watei and 
becomes more irritable 

Barbour and his coworkers’” have demonstrated an increase m the 
water content of the brain pioduced by withdrawal of morphine from 
morphine edieted dogs This increased hydration of the brain tissue 
IS given by them as the cause of the nervous tremors and inci eased ex- 
citability in such subjects Barbour”® has shown also that ether anes- 
thesia, as well as morphine narcosis, is accompanied by a decrease in 
the watei content of the brain The bram edema found at autopsy in 
cases of nephritic uiemia status epilepticus and eclampsia in pregnant 
women is well known The work of Gamble,”® Fay,’*® the author,’” 
and others has demonstrated that a deficit m the body water tends to 
favor cessation of convulsions in epilepsy, wlule a positive watei bal- 
ance increases the convulsive tendency That associated disturbances 
in the mmeial balance of the brain cells may be of importance in this 
connection is indicated by the more lecent experimental studies of the 
author and his eoworkers Like many of the other problems of 

water metabolism, however that concerning the precise relationship 
of tissue hydration to convulsive phenomena is gieatly involved and 
will undoubtedly require far more extensive scientific investigation 
for its ultimate solution 

In the present hurried re-new we have been able merely to sketch 
the vague outbnes of the field of water metabolism in lelationship to 
clinical medicine Neveitheless, it may suffice to stimulate additional 
Interest in a comparatively neglected phase of practical physiology, 
■'vhicli bolds unusual promise for the future ini estigator 
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it IS recalled tliat succpssfiil cases are reported with far more fre 
qucnoj’ tlian those that saocTimb to tho disease with or without opera 
tion Tile careful scrutiny of the reports of a large number of hos 
pitals for children would be the only basis for a rational deduction 

There aeems to be little or no available data concermiij, many fea 
tures of the etiology, such as the mce habits, climate, food or heredi 
tary factors 'When one thinks of tho great vanety of foods used by 
oluldrcn of this country, and the eontraat m linng conditions, it 
would seem that if diet enters into the cause of ulcer it slionld be ap 
parent after a careful snrvey The reported cases do not suggest 
Bucli a relation In these days of the cafeteria and the delicatessen 
it would seem that ulcer would be the logical result of tho mdiscnmi 
nate barrage to which the gastromtcstinnl tract is subjected, if food 
plaj*a am part in the etiology of ulcer In the absence of any known 
etiology most writers on this subject believe the cause is the same as 
m the adult. This seems to be another nay of saying wo do not know 
We can surelj eliminate alcohol tobacco and hnancial worries among 
the causes in children 

The ulcers have about tho same anatomical distribution as in the 
adult, namelv, on the lesser curvature near the pylorus and on the 
anterior wall of the duodenum This will apply to 90 per cent of the 
cases The ulcers go on to perforation or may heal and obstruct the 
pjlorus by tho cicatn:£ No case of carcinoma which had its origin in 
a recogmred ulcer has been reported in. a child 

The symptoms are somewhat lague, except in the cases of perfora 
tion, and in those cases they have tho symptomatology of peritonitis 
If a careful history is obtained it will be noted in the majority of cases 
that the child lias had some dvspepsia over a penod of months Usu 
ally the pam baa been too mild to attract attention and at other times 
it has been crainplike The relation to food and remission of synip 
toms ha^e not been prominent It is not unlikely that tho appendix 
has been removed during one of tho attacks but without relief of the 
dyspepsia The outstandmg sj-mptom if present, and it is present in 
40 per cent of the cases is the vomiting of blood, or blood in the stools. 
This one symptom means more than aU the others combined and as 
Bociatcd with dyspepsia should bo tho incentive for as thorough an 
examination as we would give the older patient. Other symptoms 
which have been noted are vomiting, himger pain, epigastric pain loss 
of weight anemia, constipation and underdevelopment These Bjinp 
toms are so common to childhood that they lose their diagnostic sig 
mficance Children are so prone to vomit and suffer cramps that these 
symptoms ordinarily of prime importance m any nbdomma) complaint 
in an adult are general!} dismissed with a dose of castor oil and an 
indictment of the previous meaL Onlr the most painstaking examina 
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tion can ebcit the complaints from an intelligent child that the man 
or woman would disclose with cheerful garrulity 
It IS so exceptional that the diagnosis of chrome ulcer is correctly 
made that one hesitates even to suggest it One essential is to realize 
that chrome peptic ulcer m children is possible With this fact in 
mind, chronic dyspepsia m a child should certamly excite our sus 
picions and demand the use of the x-ray Pew roentgenologists are 
wiUing to go further m diagnosis of chrome ulcer than to state that 
an orgamc lesion is piesent in the prepyloric region or the duodenum, 
unless a typical crater is present Hematemesis or melena, m the ah 
sence of a known cause, points strongly to the presence of an ulcer, 
and with a roentgenogram showmg an orgamc lesion near the pylons, 
the diagnosis is almost conclusive 

The treatment offers very much and should be medical primarily, 
unless confronted with a smgical emergency Too few cases have 
been reported in which the medical treatment has been checked before 
and after with the x-ray The diagnosis could scarcely be m doubt in 
some cases that have responded promptly to dietary measures and 
remained well over a period of years The Sippey treatment has been 
generally used Surgery is necessary in the perforation, the pylonc 
obstruction, and in the case that does not respond to long and careful 
medical measures When an operation is demanded, except for per- 
foration, a plastic opeiation on the pylorus, such as the Mayo, Judd, 
or Pmney should be the one of choice, and the posterior gastroenteros- 
tomy reserved for that type in which the former operations are map- 
propriate or impossible We wish to report two cases 

Case 1 — Miss D F of N’orth CaTohua, fifteen years old, roferred hy Dr William 
Gerry Morgan, from whoso records those notes wero made 

Family Ststory — ^Parents Iinng and well. Two brotliers died of accidents 
Otlier brothers and sisters (fonr) in good hcnlth 

Past History — She has had tho milder diseases of childhood Since the age of 
SIX has had “bowel trouble,” and nt this age had her first hemorrliago from the 
bowels She has never been robust since Her tonsils were rcmoied a year later, 
and at the age of thirteen an appendectomy was done 

Present Illness — ^Beginning nt the age of six, with her first hemorrhage, she has 
suffered with pain in the region of the gallbladder or pylorus, and constipation has 
been pronounced She has been on a diet which contains much roughage, but with 
out rehef to either the pain or constipation. There have been intervals of relief 
from the pain, and then vomiting and pain would return, lasting periods of three 
weeks approximately Since Fibrnary, 1932, sho has had less relief and on seven 
different occasions macroscopic blood has appeared in tho stools. 

Physical Examination— Weight 101% pounds, height 6414 mches. Skin clear 
and of good color Bespiratory murmur clear and breezy, no rales, expansion good 
Heart sounds were regidar, clear, rate 72 per minute — apex beat not displaced Liver 
dullness normnh Gallbladder could not be felt and no tenderness elicited. 

Ahdomcn — Pannjcus spare, belly flat, spine prominent, splemc dullness normal 
Old well healed appendiceal scar Abdominal reflexes exaggerated Becti of good 
tone Only tenderness to be noted is at the site of the appendix scar 
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Gastric Analt/sis — Free HOI 56, combined nddity 11 total aclditj 06 
Blood Examination — R B C, 4,400,000, "WBO. 7500 Hg 79, 48 poljTQorplio 
nnclport, 46 Ijmphocytes 4 cosinopbUes 1 baaophUe, 1 large tnononnclear 
Marked achromia. Cong time 2H mlnntea. 

The examination of the urine ahowed no nbnonnal conitltacnt* and tho itool TcaB 
nogntlvo for blood- 12 per cent, 17 per cent, 6 per cent on three different 

occailon*. Tlic i my examination la reported ni foUowi 

' Tho chest is nogntlvn. The stomach ahom marked reduplication of the mucosn 
Tho mgno arc vtir prominent throughout tho entire stomach and the same condition 
also causes deformity of tho dnodenal cap Tho nppcnranco Is that of a baggy 
rednndant mucosa and strongly suggests polrposts in tho duodonnm. It la noted that 
at the 24 hour period the stomach Is fiOed with some opaque material probably some 
(jlsmuth or other opaque material taken by tho patient The cecum is dilated but 
Is otherwise normal. Tlio entire colon Is spastic but ahows no other abnonnalltv 
There is no ovidcnco of iwrlnplcal disease of the teeth. Re-examination ono week 
later of tho stomach and duodennm after tho administration of belladonna showa 
tho same appearance as at the prerions examination. There is marked redundancy 
of tho mucosa throughout the entire stomach and tho deformity of the dnodenal 
cap Is exactly the seme. Diagnosis — Gastric polyposis,^* 

Oporailori . — On Jnne 8 1032, the abdomen wna explored through nn upper right 
rectus Indaiotu The stomach wall was markedly hypertrophied. An actiro ulcer, 
about 1 cm in diameter was found on tho anterior wall of tho first portion of tie 
duodenum It wai excised, and a posterior gastroentorostomy was done. Tho fixa 
tion of tiio duodcunm made a prloroplasty difficult to execute and it was not at 
tempted. No other abnormality was found in tho abdomen. 

The patient s recovery wua wlthoat Incident and aho has remained well. 

Oabe 2 —IT S., female, soren years old. This patient wns scon In consnltstion 
with Dr Robert A Bier, who kindly fumlaljcd me data of which tho following is 
an abstract: 

Family ifufory— Father Filipino mother, Greek, patient bom in Franco 
Past Slsiory^ E arly past Idstory Irrelovant except sho has been somewhat under 
nouriahed and xmdcrdoTcloped oil her Ufo, In January 1982 ahe was first seen and a 
diagnosis of juronlle pulmonary tuboTcuIosis wos made. Bhe was seen at infrequent 
intcrrals nntU Jnne 6 when x ray examination reported lungs essentially clear 

Present lUness . — July 21 1932 patlont reported complaining of pain in the 
abdomen dnring tho prerious two days, following some indlacretlon in diet. The 
physical examination was nogatUe. In November 1932 patient 'a mother reported 
that tho child had tarry stools in two snecossivo days. Pain and fever were absent 
The physical examination at this bme wos reported as follows 

Tho patient is a small swarthy female seven years of age. Outside her under 
weight nnij nmrked nnemic appearanco the physical examination wna csscntiallv 
negative. The examination of tho abdomen was carefully made but elicited no posl 
tlvo findings. 

The ‘Wasaermann was reported negativo u few days later 

The stool showed blood in largo quantities. Tho mother stated upon closer qnes 
tionlng tiiat n tarry stool wna noted about ono year prerlonsly, bnt she failed to 
mention it until this time. The following day two more bloody stools were reported 
and patient was admitted to the Children s Hospital and a blood examination made 
nt that time was reported as follows Hemoglobin 33 per cent (Newcomer) , 
erythrocytes 2,650 000 leucocytes 8,200 Ivmphocrtet, 30, polrmorpbonuclears, 70 
lobnlatcd, 64, band forma 4 young forma, 2. 
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Tubereulm test negative 

Urine contained albumin upon tlic first e\nmination but tbreo dais later albuinin 
nns absent 

A few davs after admission to the hospital the child complained of mild pain 
m the abdomen 

The \ ray examination of the gastrointestinal tract, made at this time, rends ns 
follons “Tlie esophagus is normal There is a constant deformity at the pjloris 
and at the base of the duodenal rap with approxamatcly 10 per cent six hour 
residue Appearance is that of an ulcerative lesion at the pylons. Appendix normal 
Colon normal throughout” 

The patient was placed on a diet of the Sippv tj pc and at last accounts was 
making excellent progress, nathout recurrence of blood in tlie stools Operation was 
not indicated, in our opinion 

This presents almost a typical case of duodenal ulcer in a cluld, and if the blood) 
stools and x rar examination could be eliminated from the histor), the diagnosis 
Mould not be possible This cmphasires the importance of niclena as a svniptom and 
the necessity of x raj examinations in snspected eases 

COJIMENT 

That a child may have a chrome peptic ulcei must be an accepted 
fact, and the fetv cases reported (excluding those attended with per- 
foration) mdicate that a bettei understanding of the symptomatology 
is necessary if the disease is to be recognized in a fair percentage of 
cases before a senous complication discloses the real nature of the 
disease There has not come to our notice any extended study of 
dyspepsia in childhood, baling in mind the possibility of peptic ulcer, 
that included such examinations usually emploxed in the adult We 
are comnneed that such an investigatiou no doubt beset with many 
difficulties, would have its onn lewaid in setting up a elmical concept 
of ulcei 111 children and peimit a better classification of diseases that 
arc obvioiish mislabelled 

There is hardly a surgeon of nide expeiieiice nho has not removed 
an appendix from a child in uliich the pathology found did not ex- 
plain the symptoms The reeoven of the patient is his chief source of 
comfort as he knon s onh too \i ell that the diagnosis was missed That 
his consultants were equalh xvrong adds a little balm It is not nn 
likely that some of these cases are peptic ulcers, as in one case herein 
leported 

Is It not possible that if the subject of djspepsia in children neie 
gneu the same intensive consideration bestowed on many othei human 
ills, a group of symptoms would be found that makes the recognition 
of the disease possible in its early stages? At the present time no such 
group of symptoms, no x-ray studies, no pathological set-up is ayad- 
able, based on a large numbei of cases The need is apparent and no 
doubt will be met 
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THE SBRUII ALBIBIIN AND GLOBULIN OF NEWBORN, 
PREJIATURE AND NORMAL INFANTS 
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* I 'HE coucentratiou of aemm protemfl liaa beon studied for years 
^ Howe^c^, most of the pedintnc literature concerns determinations 
by physical methods (particularly bj rcfractomotrj ) which give large 
and uncertain errors Recent work emphnsires tlic different functions 
of globnlin and albumin The physical methods for determining the 
albumin and globulin arc even more erroneous than similar methods 
for estimating the total protein Although the chemical methods 
occasionallj give falae results in the separation of the fractions of 
serum proteins a soiRciently trne picture can bo obtained in this way 
to warrant an examination of infants serum This paper reports the 
total protein, albnmin and globulin concentrations of newborn, nor 
mol infants from the fourth to the eighth month and premature in 
fonts In addition a fen determinations m pathologic conditions are 
listed Tlie data form a standard for evaluating protein conoentra 
tions during the first year of life 

IiITEIlATURE 

Mello Leltao^ rcrierr* the Utcrattiro on scnirn proteirm In infnnti estimated bT 
rofrectomctrj This work sliowi that the serum proteins nro lower in yonnfj In 
fonts than in odults and that the proteins increase gradonllj during the first eighteen 
months of life Marriott* and others found tho serum protoln low in nndomutrition 
and mamsmuA ilello-Lcitao obtained high values in. congenital BjphlllA 

Webb* psitig the colorimetric method of Wu which gives slightly high values for 
nTbomln found for young babies the foDowing mines totnl protein 6.04 per cent 
albumin 4 41 per eent and globulin 1.63 per cent. The rise in the total protein 
with ago was shown to consist of an Inerenso of proportionatelv more globulin tban 
nlbumln Simple nndcmutrltion guv© ewontloUy nortnril values. No striking ehango 
with infoctions wus found except in bono tuberculosis osteomyelitis and Infections 
accompanjod by albnmlnnria. Infections of the bones were qnito regularly accora 
ponied by increase in globnlin while aTbumlnurla was accompanied by decrease In 
albumin and sorootimes by an increase in globulin. 

The oisoclation of tho precipitin reaction with the globulin has led to ciamlnn 
tlon of the effect of infections on this fraction of scrum protein. The occurrence 
of colon bacnios sopticcrafa In calros which rocclve no coloftrnm was shown by 
Smith and UtllM and Howe* to Iw accompanied hr a failure to obtain globulin. 

Prom tl e Department of Pedlatrirs Tole UnKcrsItv School of Jle'lictn and tli 
Pediatric Pet-vice of the Vew Ha\<in Hosphil and Dlspensaiy 
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Inspection of the chait reveals that the total protein is ividelj 
scatteied in each gioup so that there is consideiable overlapping of 
single determinations of the vaiious groups The differences between 
the averages of the various gioups ± the “probable error" of the dif- 
feiences are tabulated in Table I Since a difference which is three 
times the “piobable erioi” of the difference can onlj occur through 
chance sampling in about 5 per cent of the eases, such a difference 


Table I 


Bitference Between, Aveeaoe Concentilitioa ± “Probable Ebeoe” of Difference 


PER CENT 

PERCENT 

PEE CENT 

A 

PROTEIN 

AEBtrviIN 

OLOBUUN 

G 

Kormil — Newborn +0 76 ±011 

+ 05S±00D 

+ 0 23 ±0 09 

-002 + 0 10 

Kewbom — ^Premature +0 5S±0 12 

+ 015 ±0 08 

+ 0 60 ±0 12 

-0 73+0 08 

Normal — Promature + 1 34 ± 0 10 

+ 0 70 ± 0 09 

+ 083 + 011 

- 0 75 ± 0 09 

may be regaided as significant 

This test of significance confirms the 

impression giren by the chart that the eonceutiation 

of the total 

piotein IS gieatei in the older normal infants than m 

the newborn 

and greater in the latter than in the premature 

Although the ai erage 

albumm of the premature infants is slightly lowei than that of the 

newborns, this difference cannot be regaided 

as statistically signifi- 


Table II 



POSTIIOKTEM BLOOPS IN FETLSES 


PER CENT 

PER CENT PER CEN T 

V 

protein 

AEBiniiN globulin 

a 

050 4 02 

2 03 

1 39 

2 0 

780 5 19 

4 04 

1 15 

3 5 

850 3 50 

1 54 

1 BG 

0 8 

1500 5 88 

3 05 

1.73 

o 2 

1400 3 58 

2 51 

1 07 

2 3 

1200 3 89 

1 05 

o 

07 

1500 4 10 

3 13 

0 97 

3 2 

1025 3 76 

2 57 

1 19 

3 1 

1900 3 32 

2 31 

101 

23 


cant Howevei, the albumin of older normal infants is definitely 
higher than that of the other two groups The globulm is also higher 
in the older normal infants than in the other two groups and higher 
in the newborns than m the preraatmes 

The use of the albumin-globulin ratio is not altogether satisfactory 
but is so generallv emploied that these values were computed The 
latio depends on the accuracy of the determinations Since globulin 
IS determined by difference, any error in the albumin determination 
becomes greatly magnified in the albumin-globulin ratio For this 
reason conclusions should only be diawn from changes in albumm or 
globulin concentration Our data indicate that the proportion of 
globnim IS reduced in premature infants 
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Since the finding of low globulin m premature infanta might depend 
on failure of globulm to dc\elop till late in fetal life, several speoi 
mens of fottil blood were exammed In these cases for various reasons, 
labor occurred early but the fetus died late during labor or within one 
or two hours after birth The blood was taken immediatelj after 
death. The results are given m Table n "We do not wish to draw 
conclusions concerning the concentration of albumin or globulin dur 
mg fetal life from these figures, but merely pomt out that they do 
not indicate any decrease in the proportion of globulin m the scrum 
of fairly small fetuses 

Since ccrtam infections are known to raise the globulm, a study of 
the serums of babies with mfeotion should reveal a failure of infants 
to react m the usual fashion Table III gives results in various condi 
tions In the last four coses, the patients were prematurely bom 


Table m 

Beeuu pBomifB m InrAKTB 'Wrni iNrECTioKS 









A 

injUBEtt 

DATS 


DiATBILL 

rioT 



0 

1 

830 

Aleotle*, pQOQjuoEila 

14 

0JO 

3.0- 

ns 

14 

2 

210 

SjphlUi 

210 

7 08 

408 

8.00 

14 

8 

250 

Scarry 

001 

6,39 

3 48 

2.91 

1.2 

i 

160 

Hiekets, K4‘xeTnB, 

90t 

6 74 

841 

8,38 

LO 

G 

260 

Otitia kIe<liA 

90 

7 7C 

3 78 

3 97 

10 

6 

880 

Pertuasia Pneoffloiihi 

80 

0 63 

4 10 

2 02 

1 6 

7 

OG 

■UndematriUem 

t 


8 01 

178 

2.1 

8 

120 

Poliomyelitis 

10 

CM 

3 06 

1,20 

18 

0 

210 

Mental Deddency 

210 

7 46 

6 78 

173 

3,8 

10 

100 

Malnutrition Dlarrhen 

t 

6 74 

4 14 

LOO 

2.6 

11 

180 

Ccrobml PaUy Unei 

28 

6°2 

8,9u 

2.27 

1 7 



plained Ferer 






12 

270 

BlckeU Tetajiy 

30 

6,80 

6 14 

1 06 

BJ 



Rhlnorrhea 






18 

77 

Mlcroeephalug Otitl* 
Media 

14 

0 41 

4 08 

L78 

2.6 

14 

180 

Otitis Media Ck)nralsloiu 14 

6 01 

4-81 

2 60 

1 7 

IB 

160 

Pneumonia 

6 

6J0 

2,92 

2 47 

2.0 

10 

00 

SypliUif 

Otitis Media Dlnrrheo 

00 

6 72 

2,03 

8 09 

09 

17 

180 

7 

0,82 

418 

2,14 

20 

18 

200 

Chronle PnouraonJfl 

80 

0 67 

3,87 

2 70 

1 4 

18 

210 

Ohronie PncumcmiA 

40 

0,90 

4 48 

2.02 

L8 

19 

70 

Pncmmcmi» 

70 

0 20 

4M 

1,93 

2U 

19 

90 

ReeoTored 

00 

OJl 

4-7 

2,24 

1 9 

20 

830 

Otitis MedU 

10 

0 74 

4,19 

2Jk' 

1 6 

21 

SOO 

Dermatitis T 

30 

f 0!> 

CJ50 

SOO 

07 

22 

T 

Neonatal Sepsis 

t 

605 

2J>0 

8 00 

1.8 

28 

120 

Diarrhea, Otitis Media 

10 

7J0 

5 48 

1 62 

34 

24 

80 

Diarrhea Otitis ^Fedia 

14 

560 

2J28 

3J2 

07 


25 

Diarrhea 

7 

414 

2 77 

1J7 

2.0 


We may conclude that single determinations almost certainly rep 
resent a deviation from normal when they differ from the average of 
their group more than two standard deviations Since these babies 
are of the age of the group of normal infanta, they should be compared 
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to the average of tins gioup Appljuiig this eiiteriou six albumuis are 
loAv Cases 3, 4, 8, 15, IG, and 21 Case 21 as a peculiar unclassifi- 
able skin disease lesemblmg Leiner’s deimatitis exfoliativa, and was 
the onh one manifesting edema Undemutrition probably played a 
part in i educing the albumm in the cases of seiiii'y, eczema, pneumo- 
nia, and b'V'phdis Case G (mental deficiency) probably shoived a high 
albumin because of an unsuspected dehydration The globulin was 
high in Cases 2, 3, 4, 5, 6, 18, and 21 The most striking elevations 
aie in the patients with S3philis and skin infections 

Hmce opportunity to study piematuie infants with infection who 
are not also dehj drated does not oceui often, such cases are few in 
oui senes Cases 24 and 25 suggest that piemature infants are apt 
to develop low albumin with diarihea and infection Cases 20 and 24 
demonstrate that piemature infants can produce a high globulin 
content in their serums 

DISCUSSION 

The aieiage values foi adults (Peteis and Van Slyke’®) is for 
men, piotein 7 00 per cent, albumin 4 44 per cent, globulin 2 58 per 
cent and A G ratio 1 72 , foi women, protein 7 02 per cent, albumin 
4 35 pel cent, globulin 2 68 pei cent and A G ratio 1 62 Plass and 
Jlathews,®" Oaid and Petei-s” and others have shown that a decrease 
m serum albumin occuis during piegnaucy Our data indicate that 
oldei nonnal babies have about the same albumin concentration as 
adult v omen, but slighth lower globulins Thus the low proteins of 
infants is chiefly due to low globulins, though a reduction m albumin 
eoi responding in magnitude to that occuiring in pregnant women, 
IS foimd in neuborn infants In this respect premature infants are 
like newborn infants, except that their globulin tends to be even lower 

The data on the premature infants showed no relation between the 
various protein constituents and the age, the birth u eight, birth 
length and the u eight at time of examination The low albumin 
may be characteristic of small babies since none of these infants 
weighed ovei 2900 giams when the blood samples weie taken Six 
samples taken during the first thirteen daj s of life did not differ sig 
iiifieantly from the group as a whole The ages range from six to 
ninety days, but most of the examinations occurred between the tu en- 
tieth and fortieth day after birth 

The woik of Achard, Bariety, and Codounis demonstrates that in- 
fants are bom with about the same concentiation of albumin as then 
mothera, but with definitelv lowei globulins This fact suggests that 
albumin maj^ diffuse across the placenta but apparentlj^ globulin be- 
haves somewhat different!}’' The production of albumin is interfered 
with m severe undemutrition (Bruckman, D’Esopo and Peters,^- 
Pnseh, Jlendel and Petri’s,” Weech and Ling®'* and others) Our data 
indicate tliat albumin concentration is more constant than globulin 
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concentration. After depletion of serum proteins by plasmapbereais, 
globulin 18 regenerated more rapidly than albumin Globulin appar 
cntly increases greatly beyond its usual concentration in response to 
tissue injur}’“ and certain infections* feince babies during the first 
Few months of life have suffered from few infections, these observa 
tions suggest that infants maj haie low concentrations of globubn 
largely due to absence of the atinuili uliich lead to globulin production 
in adults 

SUMMARY 

The serum concentration of total protein, albumin and globubn was 
determined in 20 newborn infants, 1-4 normal infants, aged about five 
months, and 26 premature infants Similar studies in full term and 
premature infanta suffenug from lanoos diseases were made 

The total protein is decreaned in all infants, the decrease being due 
chieflj to low globulin Tlie diminution in globulin is greatest in pre 
matnre infanta 

Postmortem serum of small fetuses shows essentially the same al 
bunun globulin ratio as that of full term infants 
Botli premature and nonual mfants may show an moreaso in globulin 
during infection 

It 18 suggested that the Ion globulin m infants may indicate the 
lack of the usual stimuli that gne rise to globulin production in adults 
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MANAGESIENT BY ICBCHANICAX. RESPIRATOR OP 
POSTDIPHTHERITIC RESPIRATORY 
PARALYSIS 

J E Gordon, IM D , D C Young, M D , and P H Top, M D 
Detroit, SIich 

rPHE elimcal similanty of respiratory failure m late diplitlieria and 

A m certain forms of poliomyelitis is apparent to physicians familiar 
with the two diseases Wilson^ has emphasized that poliomjmbtis can 
pi event efficient lespiration through direct paralysis of the pnmary 
respiratory muscles, thiough interference -with respiration m patients 
y ith pharyngeal paralysis in whom inspiration is continually interrupted 
by unswaUowed secretions coUectmg around the glottis, and finally 
through a disturbance of the nerve centers in the meduUa controlling 
respiration Respiiatory difficulty m any patient ill with poliomyebtis 
may be due to a single one of these factors or to a combination of two or 
more 

The striking difference betveen respiratorj^ difficulty in poliomyebtis 
and m late diphthena is that in infantile paialvsis the cause is commonly 
of central ongin, wlule m diphtheria the difficulty is chiefly concerned 
with paralysis of the diaphragm and of the intercostal muscles In both 
conditions the factor of accumulated secretions foUowing paralysis of the 
muscles of the pharynx is often important The careful observations of 
Wdson have demonstiated that m pobomyebtis the response to manage- 
ment with the Drmker* respirator is mucli more favorable when the 
lesion IS related to the cervical and doreal coid, with resultant paralysis 
of the intercostal muscles and of the diaphingm, than when the involve- 
ment IS pnmanly bulbar Our own experience has been the same, and 
logically led to consideiation of this method in the management of late 
respiratory paralysis in diphtheria 

Since 1927, 5057 cases of diphtheria haie been admitted to the yards 
of the Herman Kiefer Hospital, Detroit The number of deaths was 
632, of which an appreciable number, eighty-seven, were due to tlie toxic 
effects of the infection and occurred -within the first few days Ciiculo- 
torj'- failure was by far the commonest cause of death, being responsible 
for no less than 415 fatabties Among patients vnth the larjmgeal form 
of diphtheria the commonest contributing cause of death was pneumonia, 
ninetv -six cases, -with suffocation from obstruction essentiaUj uncommon 
Septicemia, generalized suppuratne peritonitis, nephritis, empyema tho- 
racis and actii ated pulmonary tuberculosis y ei e rare causes Fatality 
in thirteen instances yas due to respiratorj insuffieiencj' aftci paralysis, 

^om the Herman Kiefer Hospital and the Division of Epldemlologj Detroit De- 
partment of Healtli 
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or about 2 per cent of all deaths The condition is not frequent but 
when it docs occur la of serious moment, in that of twentj-one patients 
with diaphragmatic and intercostal paralysis thirteen died, a case fatality 
of 61 9 per cent 

Paralyffls of respiratory function in diphtheria is as a rule a late 
development The condition is almost compictelj limited to patients 
ivitli an ongmal massne infection of the throat, where the membrane m 
•volics not only tho fauces but extends into tho nasopharjmgcal vault 
and generally imolvcs tho palate and the uvula as well Tho first 
paralysis to develop is orduianly related to inhibition of function of the 
palate, and would seem to depend largeh upon local absorption of 
toxins It usually appears on the eighth to fourteenth day after onset 
Tho paralysis next most commonly observed involves the muscles of the 
eye At about this same tune, the third week, a paralysis of the muscles 
of tho loiynx and of the pharynx may occur Bv the fourth ^\cek the 
muscles of tho extremities are hkclj to be involved and not uncommonly 
sensorv disturbances are present, indicated bv numbness, pncUing and 
hyperesthesia of the extremities Re8pirator> paralysis rarely develops 
other than in the woke of such a progression of paralyses. 

In this group of patients the earliest onset of respiratory poralj’sis 
was on the twenty -seventh day the latest on the fifty sixth. The course 
of events in overwhelming fauaal diphtheria is a severe toxemia lasting 
four to five days, foUoned almost invariably by severe circulatory dis 
turbanec on tho eighth to sixteenth dajs. In those snmvmg this hazard 
paralysis of the muscles of respiration may be anticipated about the sixth 
week The tune of this reaction is so constant that trouble is looked 
for at about tho thirtj fifth day in tho hospital which corresponds to 
about the fortieth dav of the disease Our experience in the onset of 
respiratory paralysis is illustrated in Table I 

Since paralysis of respiratory function occurs only in lato con 
valescenee all deaths from diphtheria have been reviewed m regard to 
the day of the disease on which they occurred Of the 632, only twentv 
nine were after the twenty first day Of these thirteen wore due to 
paralysis of the muscles of respiration ten to circulatory failure and six 
were attributed to bronchopneumonia Postdiphthontic paralysis is thus 
the most common cause of death during conv alesccnce 


Tabu I 

Day or Owsirr or Posrorpimramo RzapmATOnT Paralysis 


DAT or ONSET 

OASES 

21 

- 2 

1 

28 

- M 

8 

w 

- 41 

11 

42 

- 48 

6 

49 

- 65 

0 

60 

- 62 

1 
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Diinkei- iii 1929 leported a mechanical uppaiatus foi maintaining 
prolonged artificial respiration and ga\e a deseiiption of a fatal ease of 
polionij elitis tieated b^ the method Latei^ he piesented an analysis 
of additional eases, suggested the use of the appaiatus in the orthopedic 
tieatmcnt of iiitei costal paiahsis, and lepoited on its use in seventeen 
cases of gas poisoning, eight of alcoholic coma, file of diug poisoning, 
and one of dioininig Jackson^ has desciibed the deielopment of 
mechanical methods for piolonged icspiiation Jlurphy'' and othcis 
lepoited a modification of the ongnial Diinkei appaiatus designed for 
small childien and infants, intli an appliance for the administiatiou of 
O'Vigen and caihon diovide in the tieatment of asphi'via of the neiv- 
honi j\Iuiphi, iiith C K Dnnkei and Plulip Dimker,*’ emphasized 
that lespiiaton paial3sis in the piesence of an exudative process in 
the lungs is likel} to make but little progress when managed by the 
lespiiatoi Reports on the method in pohomj elitis complete the liteia- 
tuic^ To these indications maj non be added anothei, the application 
of the method to postdiphthentic respiiatoin paralisis 

Case 1 — Ebzabetli K, aged eight lears, became ill on December 1, 1931, intli 
sore throat, fever, and headache The next dav the glands of the neck were swollen, 
she vomited twice and complained of constipation. A well marked discharge from 
both nasal passages was present on the third daj and the swelling of the neck was 
exaggerated She was not seen by a tilnsician until late on the fourth dnj He 
administered 10,000 units of antitoxin nnd sent the child to the hospital. 

The temperature was then 102 4® P , the pulse rate was 120 nnd the respiratorv 
rate 32 General physical examination indicated a child critically ill There was 
a mucopurulent discharge from both nares The neck was so swollen, because of 
enlargement of the ccrncal lymph nodes nnd the adjacent tissues, ns to produce a 
rounded effect almost obliterating aU markings and suggesting the possibility of 
parotitis The tongue nas niarkedlj coated The tonsils were so enlarged and 
swollen that they essentially nitt in the niidline of the throat A thick diphtheritic 
membrane covered the entire surfaces of both tonsils, all nsible portions of the 
pharvnx, the uvula nnd the soft palate Both lung fields were clear The lieart 
borders 'nere within normal limits !No murmurs were heard The cardiac sounds 
were well preserved nnd the rlndlmi regular The child was poorly nourished nnd 
pale Sixty thousand units of diphtheria antitoxin were administered on the e\e 
ning that the child came to the hospital, and an additional 40,000 units the follow 
uig morning On the SLXtli dm of illness, the patient was clinically much worse, and 
the blood pressure was at the cxtremelv low level of 72/48 Tlie cardiac tones were 
softer and the heart rate more rapid 

On the fourteenth dav the blood pressure dropped sharply to a level which long 
experience has shown to be compatible usualli with no other than a fatal prognosis 
the systolic pressure being o4 and the diastolic indeterminate A marked gallop 
rhythm was present Por the next sexcrnl days the cluld was listless, took nourish 
ment and fluids poorly and bareh seemed to bve from dav to dav Palatal parahsis 
was first noted on the twenty first dav and shortly thereafter paralvsis of the muscles 
of the pharvnx, accompanied by the collection of ranch mucus in the throat because 
of inabilitv to swallow Kepeiited aspiration was performed wnth a mechanical 
suction apparatus On the twenty fourth dav the patient complained of blurring 
of lasion, nnd within the next tivo or three davs, of general hyperesthesia, par 
ticularlv nunibno «3 and tingling of the extremities By the thirty seventh day the 
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partdj^li of tLo thront had licromi »o extcnirivc n» to necer^ltnte feeding bv nasal 
catheter Tlio clrtalntorr condition ttos •omewliot improvod* Tbroughoat tlio fortr 
second doT tlio imticnt was folrlT quiet but In the carlj’ evening liccnme rcstloM 
and cjanotic from insufficient oxygenation At 10 30 p u the respiratory effort 
wni of imch degree that the ]mtlent could not Iw restrained Slio continually tossed 
about and attempted to sit op Paralvals of the intercostal rauscles, -which had 
been first noted three daj-a previously sens at this time so extreme that breathing irai 
almost entirely abdominal It was felt that cxilns was iuunlBcnt unless nid to 
respiration could be neeompllshed. During the course of transfer from her room 
to the meclianlcal respirator the child a struggle for air ceased and there was a 
gurgling slinllow type of breathing IndlcatUc of coroiilcte cxbaoibom 

Tho child evidenced a remarkable clinngc shortly after lielng placed in the 
respirator Within on boar all restlessness luid dlsappenrcd and she slept com 
fortnblj tho remainder of tho night Tin color of the Ups and nml beds im 
proved. Daring the early hours of trentment a pressure of IS to 20 mm was usetl 
bat the next morning this -wni reduced to 8 tnm Mdtb equally good effect The 
following day the patient slept a goodly portion of the day although tho nuichine 
WES continuously in motion, Alueos continued to collect In tho throat and -was a 
troublesome factor which demanded repented use of the aspirating apporatuE The 
following three or four days were uneyentfoL On the fifth day the child was out 
of the respirator twice for periods of six nod ten minutes during which time 
respiration wns fnlrly regular but rapid and somewbat shallow with raoveniTOts of 
tlio chert exaggerated After scren dovs the respirator wns no longer reqnlred 
except for periods of exercise Aetlyc respiration was much Improrsd although 
the Dceumulatlon of mucus in tho throot contlnncd n matter of concern. Con 
Tnlcseoneo wns progresslyc so that by the seTcnty eighth day she was able to bo up 
for the first tlmo and on tlio eighty fourth day wns discharged from the hospital n. 
eoTcred, 

Oabx 2— John TN aged eighteen rears become UJ on April 3 1082 with sore 
throat and ferer of undetermined degree The next day he complained of chlUlnesa, 
of aMotnlnal pnin and vnnilted sorornl times. IlendachB beenme n pronounced 
symptom. Swelling of tho glands of tho neck wns first noticed on April 4 Dnrlng 
tho next two days his Illness progressively became of greater moment although he 
wns not seen by a phrsician until April 7 the fifth day of hla iUncas. 

Tlic patient was odmltted to tho hospital In n crillrnl clinical conditloiu The 
fover was 101 0 F., the pulse rate wns 88 and tho respiratory rate £0 The lli»s 
and nnll beds wero deeply cyanosed Tho patient was rationnh cooperative hut 
markedly toxic Tho swelling of the neck wns not limited to the Ivmph nodes but 
Involved tho tissues about tbo glands, to give a periadenitis and edema of extreme 
degree A gray white membrane eorored l»oth tonsils extended upward to Involre 
tho nosopharj-ni and forward to completely coyer tho utuIa, the entire soft palate 
and even part of tho liard palate. Tho dlstrll utlon of diphtheritic nierabrono and 
tho severity of tho general reaction wero olmut ns scTcre ns nmy Ikj seen In malignant 
diphtheria The heart rat© was slow but rejfulnr Tbo luairt tones were 111 defined 
and muscnlor Iso murmurs were heard. 

Antitoxin In the nmonnt of 80 000 units was administered Immediately with nn 
additional 40 000 units tho following day Tlic patient s condition was extremely 
precarious dnrlng the early days in the bospUnl, sobsequontly slowly improved and 
tho raucons membranes of tho pharynx were first entirely free from membrane on the 
eighth hospital day The blood pressure which at the time of admission was 100 
mm, Hg systolic and ”0 diastolic dropped at this time to 82/30 and the heart tones 
were only of folr quality On the fifteenth day the patient wns very pole and the 
pulse rate had dropped to 32, There wns erery elinical evldcnco of myocarditis 
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imUi impending circulatory failure of diplitliem, and complaints of nausea and 
epigastric pain Tlio following dnv a gallop rliytlim was well defined The blood 
pressure was 75/40 The liver was tender and palpable Palatal paralysis was 
noted On tlio eighteontU day the qnabtj of the heart sounds was somewhat ini 
proved, also the rhvthm, and the blood pressure was sbghtly higher Dating from 
that time there was well marhed improvement, so that by the twenty fifth day the 
puloe rate was SO and the blood pressure was 96/C6 For the first time, however, 
ho complained of difllculty in swallowing and this was accompamed \)y an irritative 
cough. 

No distinct advance occurred in the paralysis of the muscles of the pharynx until 
tho fortieth day, when the voice developed a mariod nasal quality and the pamljsis 
became so well defined thnt he had emesis of food through the mouth and nose 
The qunhty of the pulse was not as satisfactorv He spent a restiess night Be 
cause of repeated emesis, nasal feeding was instituted On the forty first day the 
respirations were irregular and somewhat shallow, although tho pulse was stronger 
The patient slept a great deah He complained of blurred vision. In the course of 
the earh afternoon respiratory effort became pronounced and at 4 45 he was 
placed m the Drinker respirator, cyanosis being then very definite and the respira 
tions so labored as to be alarming The pulse rate was 140, and tho temperature 
had increased to 101° F The paralvsis of respiration was distinctly of the inter 
costal muscles, m that although the rate of respiration was rapid there was bttle 
movement of the chest It was bebeved that bronchopneumoma was also present 

The pressure of tho machme was maintained at 18 to 22 mm and the rate at 10 
and later 32 At no time could the patient accommodate respiratory effort to the 
rhythm of the machine Ho progressively became worse and death occurred at 
10 05 p it , essentially five hours later 

DISCUSSION 

The clinical sirailaiity between postdiphthentic lespiratoi’y paralysis 
and that foim of poliomyelitic paialjsis reacting most favoiably to 
management with the Dnnliei respnator indicated the probable value 
of the method in diphtheria Our expenence would suggest another 
worth-while use of the method m the field of conimunicable disease 

In criticism of the conduct of these two cases, we feel that the ob- 
servation of Wilson applies pertinently here as in pobomyelitis, in that 
both patients might w'cll have been given earlier advantage of the 
method The patient who recovered was placed in the machme within 
minutes of an exiiected exitus, and the one whose illness terminated 
fatally might well have received material benefit by its use at least three 
days earlier Our experience with this method in poliomj’'elitis had been 
discouraging, to such an extent that wc hesitated to make use of it in 
diphtheria unless no othoi measure was possible With the earlier tvpes 
of apparatus it was difficult to provide ordmarj' svmptomatic and 
hygienic cai-e This is not a criticism of the more recent models of the 
respnator 

If artificial lespnation by this method is started at the first sign of 
difficulty It is beheyed that a gi cater piopoition of recoveries yvill be 
noted among patients yvith postdiphthentic paralysis than ynth any 
other of the conditions yvhich maj be treated by tins method 
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CONCLUSIONS 

The "Use of the Drinker apparatus for long-continued artificial respira 
tion forms a worth while addition to present methods of management 
in postdiphthentic rcspiratorr paralysis. Two case reports describe one 
recovery and one death. The enrh use of the method should conduce 
to fewer deaths from this uncommon but serious complication of diph 
theno. 
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spinal roots and the cauda eqnina Plexiforme neuromas are quite 
similar to the multiple neuromas, the mam diffeience lying m the fact 
that only a small group of nenes is affected, the lesions being more 
ciicumsciibcd At times, the invohement may be so gieat that con- 
siderable enlargement of the extremities occurs, the condition then 
being known as elephantiasis nemomatosa (pachydermatocele) Pig- 
mented nen aie commonly present as associated lesions of the skin, 
and occasionally “port-wine” nein and the so-called anemic nevi of 
Vomer It should be stated that accoiding to Antoni,' the tumors of 
1 on Kecklinghausen s neurofibromatosis are made up characteristi- 
cally either of apolar tissue (type B) showmg no pahsadmg of nuclei 
or polarization of cells, or, at times, of tissue of the A type, the trae 
permeural fibroblastomas which are of neoplastic nature and composed 
of fibroblasts displajung both pabsading of nuclei and polarization of 
cells 

In cases of neurofibromatosis, the pigmented eruption of the body, 
or “cafe au lait” spots, has always attracted attention It is usually 
found scattered u regularly over the body Its relation to the problem 
of the origm and formation of skin pigmentation is of particular m- 
teiest Block® believes that there are two types of skin pigment cells, 
the melanoblasts, compnsing those cells which are capable of formmg 
pigment, and the melanophores or chromatophores, consistmg of those 
cells which cannot elaborate their own pigment but which obtam it 
from other sources The human skin contains pigment m its ectoder- 
mal and mesodermal parts The ectodermal pigment cells of the skin, 
as well as of the mucous membranes, are melanoblasts of ectodermal 
origin and are found in the epidermis, especially in the basal cells, the 
hair matrix and m the cells of pigmented nevi The mesodermal part 
of the skin, the cormm, contains two different kmds of pigment cells 
The one type, melanophores, which have phagocytized pigment, is 
found m the papillae and in the deeper layers, whereas the other type, 
mesodermal melanoblasts which have elaborated their own pigment, is 
found in the cutis Moehlig'' states that both the posterior portion of 
the pituitary gland and the suprarenal cortex are concerned with pig- 
ment formation, the latter reflecting or mirroring the state of the for- 
mer Posterior pituitarj^ lobe extract is a melanophore stimulant and 
affects particularly mesodermal tissue The pigmentary changes oc- 
curring in von Recklinghausen's neurofibromatosis have been attrib- 
uted to a disordered state of the adrenal glands ^lany cases have 
been reported in the literature, such as those by Lemn"> and by 
Tucker,” winch seem to show a relationship between certain endocrine 
dysfunctions and neurofibromatosis The latter author states that 
from the pituitary standpoint the characteristics are chiefly acro- 
megalic in tvpe, whereas the suprarenal manifestations are pigmentary 
disturbances, lowered blood pressure, and hypotrichosis 
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The true character of the osseous lesions m neurofibromatosis was 
first described by Brooks and Lehman** who found the following types 
of bone changes which were considered characteristic of the disease 
scohosis, abnormalities of growth, irregularity of the shafts of the long 
bones, and subperiosteal bone cysts The irregularity of the shafts of 
the long bones raned from slight change m outline of the periosteal 
and cortical structures to largo tumors projecting from the surface of 
the bone or embedded as cyst like cavities in the structure of the bone 
Microscopically, the central portion of the tumor nas found to consist 
of tisane similar to that of the cutaneous lesions, as well as of some 
newly forming bone The investigators were of the opinion that the 
changes were induced by the development of neurofibromas along the 
ner\e filaments in the penoatoum, thereby setting up a certain amount 
of reaction and causing hone destruction and regeneration Lehman** 
has attempted to classify the various osseous lesions, defining them as 
manifestations of the complicated disorder of neurofibromatosis and 
comparing them to its akin and visceral expressions Recently, 
"Weber,** in an article dealing with periosteal neurofibromatosis, also 
expressed the opinion that in certain cases of von Recklinghausen's 
disease bony thickenings occur whioh are due to involvement of the 
periosteum 

It should be borne in mmd, however, that von Recklinghausen's 
neurofibromatosis is not seen always m its complete clinical form As 
Goodhart'® has stated ‘ Aside from typical forms of neurofibromato 
SIS, there are also incomplete or abortive forms in which only one of 
the cardinal symptoms is present, either pigmentation or fibroma 
which may be not infrequently combined with mental defects or akel 
etal anomalies ” Many years ago, "Weber** called attention to the 
fact that oases occur in which pigmentation of the a kin is manifest 
long before the appearance of neurofibromas of the nerve trunks or 
tumors of the skin, citing many case records to bear out his contention 

The following case reports fllustrate the above statements 

QiBi L — J E innle Tvhlte was born nt full term on October 8 1622. The 
•ocond itnge of labor tTaB prolonged and wn* term hinted by the application of 
forcep* Marked ecchymoscf and tTrcIUng were preaent aboat the Infant s eye*. 
Bopimtion irai spontaneons there were no eonmlaioiia. The birth weight waa 10| 
potmdi (4 70 kg ) The mother n primlpam, woi thirty one ycari of age and hod 
been married eleven year* before giflng birth to thia boy her only child. Throngh 
out pregnancy she hod mnintained good health. Thoro wero no previona mlecar 
riagea. The father thirty-eight yeari of age was normal phymenlly The family 
hiatory woi eaten tlally negative 

The Infant wet fed ortlflelally and mnnifeated an excellent mto of growth, weigh 
ing 25 ponnda (11.4 kg ) at the end of the firet year of life Derelopment wot also 
normal. Of importance In the light of fotnre developments, li the fact that shortly 
after the birth of the infant, the mother noticed a few acattered areas of brown 
iah pigmentation on his body However little attention was paid to the eruption at 
this time It should bo stated hero that tho pigmentation became more evident sub- 
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sequentlr, new areas appearing on the trunk, face, and extremities, each lesion 
gro\vxng in size and deepening m hue Aside from an attack of ivhooping cough 
■when he ivaB three icars of age, and a rotropharyngcal abscess at three and one- 
half rears of age, the bor enjoved apparent good health up to about five and one 
Jialf loars 

At this time, he was seized suddcnh at night br an attack of projectile vomiting 
vrhicli was folloned shorth bv a series of convulsions lasting about twelve hours. 
The temperature was high He was taken to one of the citv hospitals where he was 
observed for a period of three weeks, no definite diagnosis being made Follouiug 
this primari acute attack, the boa became subject to the frequent occurrence of con 
vulsions, both minor and major in seventjr, some being of but brief duration whereas 
others lasted from ten to fifteen minutes. For the most part thev took place at night 
while the bov was asleep Thei were preceded invariablv by sharp piercing cnes, 
pallor and cianosis and were followed bv clonic contractions of the enbre bodj 
and a period of unconsciousness At no tiiiic was there frothing at the mouth, 
biting of the tongue, or loss of sphmctcnc control Vomiting did not occur always 
Other episodes consisted mercli of a trembling of the entire bodv and momentary 
loss of consciousness The attacks occurred irregularh, sometimes taking place 
dailv, whereas at other tunes an interval of a few weeks elapsed between attacks 

At SIX and one half years of age, the bov entered public school, where it was 
noticed that he had poor eyesight He was placed, therefore, in the sight conservn 
tion class He was then referred to the Neurologic Institute for examination It 
was noted bv roentgenograms that the skull showed a tendency toward early union 
of the sagittal suture but that this had not vet produced demonstrable change in 
the outline of the skull The sella turcica appeared to be normal and secondnrj 
dentition was progressing favorably The blood gave a negative reaction botli to the 
■\Vnssemiann and Kahn precipitation tests The von Pirquct test was negative and 
the basal metabolism was recorded ns being minus 3 Of interest is the fact that 
psychometric tests were performed at this time, with an intelligence quotient of 102 
on the Temian scale 

As far as the general bcliavior of the bov was concerned, he was well mannered 
and obedient, amenable to discipbnc, and never ass.anltive His personal habits were 
good In school, he associated well with his classmates and showed slow but definite 
jirogrcss in class work, despite frequent periods of absence Meanwhile, it was 
noticed by the mother that the pigmented areas on the face and bodv of the bov, 
wore increasing in number and in size and were becoming deeper tan in color It 
was also observed that the was developing a hard tumor on the right side of the 
nose, directly beneath the inner portion of the right eve The bov was then referred 
for admission to the Beth Israel Hospital 

Ho was now eight vears of age, weighed 70 pounds (31 8 kg ) and was 55 inches 
(139 7 cm.) in height His head measured 21% inches (55 cm ) in circumference, 
his chest 26% uiches (G5 5 cm ), and his abdomen 25i<. inches (MS cm ) Ho was 
fairlj well developed and of fair nutrition Tlic musculature was fiabby and the 
posture poor He was restless and inattentive He appeared to be dared and dis 
oriented, his responses showed a mnrkedlv delayed reaction time Over the entire 
trunk, face, and extremities, but mainlj over the covered parts of the skin, there 
was seen a generalized, haphazardly arranged, irregularh oval shaped, pigmented 
macular eruption, the lesions varying in size from that of a pinhead to 4 or 5 
centimeters in longest diameter (lig 1) Their color ranged from pale tan to 
light brown. Tliev were equally numerous both on the dors-il and ventral aspects of 
the trunk and extremities Direetlv above and to the outer side of the nght nipple 
there was seen a deeply pigmented nevus The skin, which was moist and coarse, 
had a peculiar pale yellowish hue There was a normal grovTli of lanugo hair At 
this time, no tumor masses were palpable in or beneath the skin 
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Tbo head was long and narrow and appeared to be too large for tlie rest of tho 
body Tlie upper and lower jaw8 were prominent and the upper middle indaor 
teetli protruded forward markedly The general feature* were groas and conrae and 
fuggeated a diaturbanco of the pltultorr gland It sbonld bo noted In thla eon 
neetlon, that the finger® of the Imuda were long broad and ipatnlatc at tho tip® 
The scalp was covered hr coarse straight medium brown hair the eyebrows 
and eyelnshcB were normal The nose was broad both at tho base and at the bridge 
To the right side there was a bonr hard swelling apparentlv Intimntely eonnccted 
with the nasal bone The ovurlying skin waa freelr movable. The palpebral fissures 
were equal there was about a degree eonvergent strablsmui of the left ere 



FIc 1 — Showinr the IrreffxUarly catterwl o\«l-«hapcd, plgmoutetl eruption of the 
body Note also the bon> tumor on tho rlfht sUlo of the r»o«c and the Internal stra 
btamos of tho left eye. 

Tho right pupil was greater Umn the left both reacted noruiallv to light and nccom 
modation. The acuity of virion woi »0/100 for tbo right eyo and 0/200 for the 
left there was a bilateral myopic astigmatism The fundi showed a prlmarr optic 
atrophy Attempts to estimate the fields of vision either bv confrontation or by 
perimetry were nniuccessfuL The ears were normal. The lips were thickened tho 
rennlllon borders being fairly well defined Tlio upper incUor teeth were larger than 
normal and j rotruded forward markedly The enamel of the permanent teeth was 
fair The decidaoua teeth showed well advanced caries. All the teeth were poorlv 
spaced the occlusion was bad The raucous mcmbroncs of tho month were of good 
color Tho tongue throat, nnd pharvns were normal There was no lymphodenop 
atby 
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The thoias. ■was symmetiical and the nipples vrere normal The lungs and heart 
were normal The abdomen was soft, no organa or masses were palpable The 
genitals were normal in appearance and the testicles fully descended With the 
exception of the broad, flat hands, as has been mentioned before, the extremities 
were normal, as were the nails of the Angers and toes Both the superficial and 
deep reflexes were equal and active, no pathologic reflexes were elicited The skin 
was hTperesthetic over all areas. 

Laboratory procedures showed that the nrine and the blood were normah The 
latter gave a negative reaction to the Wassermann test Glucose tolerance tests 
were performed, but gave no conclasive information The spinal fluid showed nega 
tivc reactions to both the Wassermann and colloidal gold tests A. basal metabobsm 
was attempted under conditions not truly basal and showed a rate of plus 18 



pier 2 ^Atrophi of the bones of the hands 

but being more marHed at the eplphvseal ends 
of first metacarpal hone of left hand 


Iniolvlng the epiphjses and dlaphjsts 
INote beginning c>8t formation In head 


Hoentgenography of the skull revealed that the cranial cavity uas somewhat large, 
narticnlarly in the postanncnlar portion Tho bones of the cranium were of normal 
SSeTs, there were no areas of bone destruction or sclerosis and the ^tures wej 
not separated The sella turcica was normal and the air sinuses were 
In the right infraorbital region, in the neighborhood of the supenor maxilla, hero 
was seen a bonv mass which showed normal bone markinga and 

a part of the ethmoidal cells This mass was evidently that seen cric^y to th 
n Jht side of the boy ’s nose Enccpbnlography failed to show any J 

condition of the brain Eoentgenograms of the bones of the ban r ^ 

changes involving the carpal and metacarpal bones, as well as ^ f 

(Ihg 2 ) The atrophy was very distinctive and involved the pip T 
diaphyses, but was most marked at the epiphyseal ends In the head of the rs 
metacarpal bone of the left hand, there was seen coalescence of several lamcl 
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which showed ehangei resembling begiimliig cj*t formation. Similar changes were 
found to be preaent in the bones of tho metatarsal pbalangci, os well as in the 
bones of the shoulder and hip joints. Tllma of the chest revealed nothing unusual 
After a prolonged period of obserration In the hospital; during which time the 
boj had but one mild attack of eonvulstonS; be was discharged Since then for the 
past year, the couvulaivo selsures have occurred frequoutly, being both of minor and 
major eeverity Whereas previously they took place about once a week, of late they 
have happened almost dally Throughout all this time, his general behavior has 
been fair However, he has been showing signs of progressivo mental and physical 
deterioration. Mentally, he is unablo to gmsp new situations easUy, bis reaction 
time has increased considerably, and ho appears dosed and inattentive Ho is unable 
to concentrut© on even the simplest problem and his answers to questions are ir 
relevant. He seems also to have reached the limit of his learning capacity 



Fir 2 — PhotomlcroiTBph of section of su^itaneous nodnle showing nerve trunk and 

Physically he has shown a elow but steady loss In weight, Trunsient pathologic 
reflexes apx^ear from time to time. He walks shakily swaying from side to side 
and shows a general lack of motor coordination. 

At a recent follow np examination It was noted that several small subcutaneous 
nodules had developed bilaterally along the course of the superflcial bruuehee of the 
ulnar nor res. In addition & few had appeared in the occipital areas of the scalp. 
The boy was then readmitted to the hospital and a biopsy was performed, two of the 
subcutaneous tumor masses being removed. Grossly the specimens eonsiited of 
spindle-shaped swellings having smooth shiny gray surfaces and were Arm and 
elastic in texture The mlcroscople report confirmed the clinical diagnosis of von 
Becklinghausen ■ neurofibromnloris, Tho splndle-Bhaped ewellinga consist of o 
highly edematous network of fibers. The fibers are coarser in tho center thinner at 
the periphery The edema is very marked at tho periphery The fibers are continuous 
with fibers from tho nerve which are stretched over the node; How for these fibers 
belong to tho nerve proper how fax to the endonenrium cannot be said with eer* 
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tainty The same doubtful belmvior is ciidenLcd in the vnn Gicson stain, wliere the 
thicker fibers become intcnsoh red, ivhile the thinner ones, ivliich are continuous 
■with them, are definitelv -vcllow There is a verv fine network of yellow fibers 
through uhich nuclei are spread in irregular fashion. Most of the nuclei are oroid 
or spindle shaped Occasiomllv, larger, fainth staining plasmatic bodies are seen 
around the nucleus In the nonthickencd portions of the nerve at the end of 
the spceimcii, the endoneunum appears much thickened On the cross section, how 
c\er, the mcdullam sheath and axis cjbndcrs appear normal, as far as can be 
judged in this preparation ” (Fig 3 ) 

Comment — In recapitulation, Case 1 is one of neurofibromatosis in 
a } onng boj , nine veal’s of age, shoving clearly the systemic nature 
of the disorder The box piesented pigmented lesions of the skin, 
subcutaneous peripheral nodules, and definite bont changes In ad- 
dition, there mere signs of iiit olt ement of the central nerx’ous sjstem, 
as lias manifested by epilepsj, signs of progressive mental deteriora- 
tion, and changes in the optic nerve discs, as veil os bj* acromegaloid 
features Of inteiest is the fact that the “cafe au lait” spots vere 
noted shoitli aftei the birth of the child The onset of convulsions 
tame about five jeais later Bony changes iieic noted uhen the boy 
vns about eight xeai-s of age uherens the peiipheral neuromas ap- 
peared only recently 

CVSE 2 — D \V n uhite girl, four vtiira of ngc, wns ndnnttcd to the Beth Ismel 
Ilo^pitnl on December IS, 1931, beennie of a marked swelling of four dnes’ duration 
on the back of the left shoulder The complete historj, howceer, antedated con 
sidcrablv this present period of illness, for, during the preiaous icar and up to 
about four weeks prior to admission to the liospitnl, the child had been subject to 
the irregular apprirance of small tnniors over the scalp and forehead Tliej -wore 
neither painful nor tender, lasted a short time, and disappeared of their own at 
cord Tlicv caused no impairment of the child’s phisical development or any change 
m her general behavior At no tunc wns there fever or other constitutional syrap 
toms An interval of about one month lapsed following the subsidence of the last 
swelling, when the mother noticed the presence of a new, rapidlj growing mass over 
the posterior aspect of the girl’s left shoulder The swelling was much larger than 
am of those which had occurred prcvioiish, but again, there were no general smip 
toms, whereas localh there resulted onli slight limitation of motion of the left arm 
and some stiffness of the neck 

As far ns the child’s developmental Instore is conierned, it was apparent h nonnal 
m all respects *^110 was born at full term and weighed 114 pounds (fi 38 kg ) at 
birth The delivers was normal, respirations were spontaneous, and there were 
no convulsions The child was breast fed for a period of fii c months and then wns 
given cow’s milk and the usual muted diet Tlic trend of motor development pro 
cecded nomialh At four months, the child ivas able to support its head She sat 
up erect at five months, crept at seven months, stood up supported at eight months, 
walked frcelv at fourteen months, and spoke single words at twelve months of age 
The first tooth erupted at about six months. Aside from a bilateral suppuralue 
ccnieal adenitis at two venrs of age, the child had alwnvs cnjoicd good health 

The farailv historv was cssciitmllv negative The mother, thlrtv one vears of ngc, 
the father, fortv vears of age, and their onlv other child, a hov of twelve vears, 
were all normal phvsieallv There was no history of familial or hcrcditorv diseases 
cither in the maternal or paternal branches of the familv 
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Phjtlcal examination ehowcd a quiet, mild mannered, obedient little girl Trbo wn* 
in no opparent pain or dUtrees The body tempomture wni 90 4 the pube rate 
wnj UO, and reeplratloae 2S per minute Slie nijs Trell nouriehed and had good 
mujKQlatnre and color Her Tteight wna 39W| (17 7 kg ) and her height 40 inehe* 
(101 6 enu) The elrcmnfercnec of the head was 10% Inchc* (47 0 era ) and that 
of the cheat 22% inehca (C7 8 cm ) Her neck and bend rrere held in a proteetive 
poiturc and there wai aome limitation of motion of tht former to the left. The left 
arm rraa favored and could neither bo miaed alwve the level of the shoulder nor 
rotated without reslatanco on tlio child a part The poctorol and ecapolar groups 
of muaele* on the left side seemed pccnllnrly apnatic to palpation. Over the left 
ahouldcr waa teen a large dlfTnac awelllng which extended anteriorly outward and 
forward from the bate of tlio neck to tho auprnclavlculnr area, and poateriorly 
backwnrd and downward to a point below the tip of the aenputa. Ltatenilly it ex 



A B 

Piff. 4 — A Fhotocraph taken on admlaalon to hoapltah shcrrrtnr the dUTueo sivellhiir 
of the left aide of the back and of th« left aide of the necio B Bhowlnff the marked 
awelDnc of the left pectoral lealon occurring threo montba later 

tended from the aplnal column to tho poaterior axillary line. (Fig 4 A and S ) 
Tlie mn«s wa* worm Arm brawny ond slightly tender Its edges were poorly do 
fined and merged with the adjacent tlasaca. It was Intimately attached to the under 
Jring itmctores and to the overlving integiun^mt which wo* rcddcnetl tenae and 
somewhat glossy The fupcrficinl vein* showed prominently Compamti\c skin tern 
peraturo dotermlnution* rerealed little thennal dlffcrenco between tlic swoUen area 
and a symmetrical area on the opposite aide Directly below the large mnsi, a smaller, 
hut •Imilar rwelllng vraa also present There wn* some brawny edema of the supra 
pubic region EUcwhcre the skin wa* smooth, moUt, and ihowed the tminl growth 
of lanugo hnir There wo* no regional or gonomi lymphadenopothT 

Tho head wa* gjmmetrleal and the scalp na well a* the eyebrows and eyeUfhe* 
showed ft good growth of soft, rmooth, medium brown hftir The palpebral flafurc# 
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and the pupils ivere equal, the latter reacting promptly to hght and accommodation 
The eyegrounds ivere normal The nose, month, throat, and ears shoived nothing 
abnormal All of the deciduous teeth had erupted, they ivere ivell formed, had good 
enamel, and shoned no evidence of caries As has been stated, the neck showed 
marked fullness on the left side The trachea was in the midline, there were no 
abnormal pulsations The heart, lungs, and abdomen were normaL The bver and 
spleen were not enlarged The extreraibes were normal with the exception of Irmita 
tion of motion of the left arm The nails of the fingers and toes showed nothing 
unusnaL Superficial and deep reflexes were equal and active, there were no ab 
normal reflexes. 

The nnne, blood counts, differential smears, and chemistry of the blood were 
normal The Wassermann reaction of the blood and the von Pirquet test were 
negative Eoentgenograms of the chest, cervical and thoracic vertebrae, and of the 
left shoulder girdle revealed nothing of importance Pilms of the skull showed 
changes suggesting an internal hv drocephalus Bearing in mind the possibility that 
the swellings might have been allergic in origin, various protem sensitivity tests 
were done, but they gave no definite information 

During the early part of the child’s stay in the hospital, the mass on the left 
side of the back, fluctuated m size, sometimes appearing smaller and being softer to 
touch, whereas at other times it was considerably larger and firmer The limitation 
of motion of the left arm became more marked, as did the ,spacticity pf the under 
lying groups of muscles It was thought that microseopiq^exitminatidh^’of the tissue 
which formed the mass, would be of lalue m the diagnosis* of the case Accordingly 
a biopsy was done, the smaller swelling being excised under local anesthesia The 
gross pathologic examination showed a piece of skm having a thick, glassy sub 
cutaneous layer which measured about 1 4 centimeters in depth Microscopically, 
the upper layers of the skm* were normal, there was no trace of edema Thh cutis 
was normal, as were the upper layers of subcutaneous fat. In the deeper tissues, 
however, there was seen a fibroma containmg some nerve fibers at its periphery 
(Pig 6) Accordmg to the report of the pathologist “The tumor obviously be 
longs more to the fibromatous type of Becklinghausen ’s disease Nerves are seen at 
its periphery '-They are well separated from the surrounding tumor tissue At 
low magnification, the interlacing of fibers immediately evokes the idea of neuro 
fibroma. Throughout the 'tumor, thick, obviously fibrous, bands are seen stained 
intensely with the acid fuchsin The remainder of the tumor consists of a fine 
reticulum which assumes an orange hue m the van Gieson stain At many points it 
has a similarity with nervous tissue, but there is no definite proof The many 
elongated, fairly hght stammg nuclei show fibrillary prolongations at many points. 
Whether or not the reticulum has been formed by these cells cannot be stated 
There are some groups of larger cells which are not characteristic of any definite 
histologic structure No palisade arrangement of nuclei is seen The tumor is 
situated way below the cutis, therefore nothing can be said about its relation to the 
sweat glands Diagnosis Neurofibromatous typo of von Becklinghausen ’s disease ’’ 

After a period of observation, the child was discharged from the hospituL Tlio 
sweUing had subsided considerably, but the area remained indurated. The subse 
quent clinical course is of interest, in so far as new tumor masses appeared from 
time to time in different regions of the child’s body These swelhngs grew slowly, 
were similar in appearance and, after reaching their height of development, sub 
sided gradually but never disappeared entirely About one month following her 
discharge, the girl was seen in the follow up clmic. Some swelhng was still prMent 
on the left side of the back There also seemed to be beginning involvement of the 
entire left pectoral area The subcutaneous tissue was brawny to palpation. The 
left arm could not be raised voluntarily above the level of the shoulder, the under 
lying muscles were spastic The right side of the back also showed evidence of in 
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volrement, for joit to tho xlglit of tho spinal colonm, at the lore! of the lower 
thoracic Tortebrao, a tomor mcaiurlug about 4 by 0 contimeters Tras fisible. At 
the next examination, n month later a new snreUlng wni seen on the posterior aspect 
of the right side of tho neck canting eontiderablo limitation of motion of the head- 
Shortly after a largo mass developed over tho left pectoral region- This nreUlng was 
again firm, Tmrm, somewhat tender, and Indofinttoly demarcated from the surronnd 
ing tissues. At box Inst visit to tho clinic, tho child showed a roenrrenee of the 
swelling nt the bote of the left side of the neck. It was then learned that the ehUd 
had entered another hospital for a period of obserTatlon. Information from that 
sonrte showed that the disorder was also diagnosed ns that of ncmofibromntosla Of 
interest is the fact that nt this time roentgenograms of the various bones revealed 
many exostoses, some of which wero associated with tho tumor masses. Boentgen 
therapy was given the tomor* diminishing In sUo. 



Pic. 6 — Photomlcrocrnph of socUon of bloDST speolmwi- Note the thick Interlaclnc 
fibrous bands and the fine reticular network. 

Comment — Case 2 is one of neurofibromatosis m a girl of four years, 
and IS presented because of the nnusnal character and distribution of 
the ontaneons lesions and because of the lack of constitutional symp- 
toms The history was that of the development of large indurated 
masses in the cervical pectoral, scapular, lumbar, and pelvic regions 
of the body These swellmgs were subject to marked fluctuations in 
Bixe Biopsy revealed tho charaotonstic patliologic changes of neuro 
fibromatosis Subsequent roentgenographic examinations showed be- 
ginning osseous changes 

BOURN KVILUE’s TUBEEOUB BCLEROSIB 

Closely related to von Recklinghausen’s neurofibromatosis, is the 
disorder which is known as tuberous sclerosis, a fairly rare congenital 
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malformation of ectodermal demotion, also alfectiug the brain, skin, 
and other organs of the bod}’’, and being associated invariably with 
epilepsy and feeblemindedness It is sometimes known as “epiloia,” 
a name proposed bj Sherlock” in 1911 This term has been objected 
to by Babonneix'® on the giounds that Sherlock merely redescribed 
and renamed the clinical picture of Bourneiille’s tuberous sclerosis 

Tubeious sclerosis was first described bj Bourneville" in 1880 He 
reported the pathologic changes occurring in the brain of a three-year- 
old epileptic girl vho presented chmeally signs of aiiested physical 
development, hemiplegia, idiocj, and ‘‘acne losacea and pustulosis of 
the face ” At necropsy islets of hi perti opine scleroses were found dis 
tributcd 01 er the eercbial hemispheres The brain showed also an 
anomaly of the oliiary bodies Sliortlj after, Bourneville,^"’ in col- 
laboration iiith Biissaud, described another ease in a four-yeai old 
boy i\ho suffered fiom convulsions Autopsy leicaled similar scle- 
rotic lesions of the ceiebial convolutions, in addition to a large hemor- 
rhage in the right frontal lobe, arteiial anomalies, and a congenital] j 
malformed heart Hon ever, it remained for Bundschuh“‘ and foi 
Bielsehowsky and Gallus" to describe independeiitlj the minute histo 
logic alterations occurring in the tumoi-s of the brain in tubeious scle 
rosis 

Of interest are the cutaneous manifestations of tubeious sclerosis, 
the warty nodules occurring on the face and knoun as ‘‘adenoma 
sebaceum” or ‘‘neiuis multiplex of Pringle ” In 1890, Pringle*’ re 
ported m a number of patients the piescnce of ‘‘indolent, firm, whitish, 
or yellowish, sago-gram-like, solid papules oi little tumors, imbedded 
m the skin at different depths, oi projecting from it Intimately 
intermingled uitli these lesions and tiansgressing their limits in everj 
direction, especiallj oapi the cheeks towards the eai-s, are innumerable 
capillarj' dilatations and stellate telangiectases ” He reeogni/ed two 
elements in the face lesions, the one, a familiar, transitorj' form of 
"rosacea,” and the other, an unfamiliar, permanent, neoplastic condi- 
tion of the sebaceous glands, nevoid in character lie also noted that 
the eruption appeared to occur in subjects generally mentallj below 
par Pringle grouped these eases under the name of "adenoma seba- 
ceum,” but he gaie due recognition to the fact that in 1885 Balzer** 
proposed the name in reporting a similar tipe of eiuption oi the face 
He also made mention of an unpublished note iiA Hollopcau on a case 
of "sebaceous, miharj telangiectatic adenomata ” Jadassohn'" was 
the first howe\er, to appreciate the true significance of this anoma 
Ions condition of the skin and showed that it was neither an adenoma 
tous nor a hyperplastic condition of the sebaceous glands Rather, the 
lesions belong to tlie necoid group of disoiders and consist mainly of 
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lij'pcrjjlastic conncctnc nud \n8cular tissues Thcj are part of tlie 
widel} distributed disorder of tuberous sclerosis 
That tuberous sclerosis is a widespread sj'steraic disorder, as was 
adduced by Kufs” in 1913 is OMdenced by the fact that at autopsy 
gross abnormalities, such as cj-Bts and tumors are found in other in 
temal organs Tiie kidnejs and the heart are most frequentlv affected 
although invoheraent of the pancreas li\er and other organs ma> 
also occur As has been reported by Koenen,*^ the disease mav shou 
hereditarj and familial tendencies It inaj be present at birth or be 
come manifest in earlj or even in late childhood According to 
Ynkovle\ and Outline ' it is the most tvpical and clearly defined of 
the neurocutaneous avTidromes in both its clinical and pathologic 
manifestations 


l^cnPHALOTKlOElllNAIj ANOIOUATOSIS 

It 18 a moot question whether the clinical picture of angiomatosis of 
the brain with ■\a8cnlnr nevi of tngcmmal distribution should bo 
included in the so-called group of neurocutaneous 8\Tidrome8 As 
Yakovlev and Guthrie^ have stated ‘Indeed the pathology of the 
■\a8culnr ncurocutanooua sjmdrome at first sight obviously consists 
of congenital malformation of the blood vessels — a tissue, not of ecto- 
dermal but of mesodermal denvation ’ The authors present ovi 
dcnce however lu fa^o^ of tlio neurogenic (ectodermal) origin of this 
vascular anomal} Tliej are of the opinion that “ the blood ves 
sels of the nervous sj’stem, of the skin^ of the retina and also certain 
of the glandular organa are the tiasues of election for angiomatosis as 
compared, for example, to tissues of noneotodermal ongin, such as 
bono and muscle ' The distnbution of the nevi corresponds, further 
more, apparently with rones of ajTnpathetic innervation suggesting 
that the •\ascnLar defect may have its origin in some malde^elopment 
of -vasotnotor origin Tins fact recenes added weight from the stud 
lea on the capillnrj circulation of the skin b} Jaensch" who believes 
that the development of cutaneous capillaries in dependent in great 
degree upon the time of melaniratiou of the nerves and the differentia 
tion of the cerebral cortex Tlie work of Weber** has shown also that 
tho telangiectatic ‘ port wine nevi are apparently neurogenic in 
nature It should be emphasiied that tho mesodermal hyperplasia raaj 
be present in vamng degrees in all three congenital disorders either 
as an accompanying condition or overshadowing entirely the ecto- 
dermal malformation 

In their monograph on tumors arising from blood vessels of the 
brain Cushing and Bailev*® state that these vascular newgrowths may 
be divided into tv\o major groups, the angiomatous malformations 
and the angiomatous or true neoplasms of blood vessel elements. 
The angiotomatous malformations are due to some defect of develop 
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ment and contain traces of compressed nem^e between their vascular 
loops, thereby differentiating them from the blood vessel tumors 
proper, the angioblastomas, which are composed Solely of mesodermal 
tissue Angiomatous maLformations may be predominantly capil- 
lary (telangiectatic), venous (angioma venosum), or arteiiovenous 
(angioma arterialis) in their structure Capillary malformations may 
occur in various parts of the brain, such as deep m the brain stem, 
and seldom give nse to symptoms, whereas the venous and arterio- 
lenoiis angiomas are primanly surface lesions of the cerebral hemi- 
spheres, oeeasionallr the hindbiain, and are often provocative of epi- 
leptiform seizures At times the angiomatous ncwgrowth extends with 
its apex toward the ventricle 

The venous angiomas are of interest in that thej’’ may be associated 
with ne\i in the region of the distribution of the trigemmal nerve, a 
fact of importance m the early lecognition of this form of vascular 
lesion, as compared with arterial angiomas whose presence are difficult 
of detection unless they are accompanied by an audible bruit or the 
seeondarj effects of aneurjsmal communications giving nse to en- 
largement of extracranial vessels At times, venous angiomas are 
associated with aiieuiysmal lesions and occasiouallv with unilateral 
exophthalmos In recent jears, Weber, Dimitn,” Marque,’® as well 
as others, have described cases in which congenital trigeminal nevi 
were found to be associated with calcified homolateral angiomas of 
the brain, usually in the occipital area The mnjonty of the cases 
occurred in young children in whom epilepsy, mental defect, and uni- 
lateral buphthalmiis (or glaucoma) vveic outstanding features 

As has been prevuously stated, the angioblastomas are true vascular 
neoplasms and are to he clearh dffierentiated from the angiomatous 
malformations According to Cuslnng and Bailey,’” angioblastomas 
are rarely, if ever, accompanied by nevi They are usually found in 
the cerebellum, occasionally m the medulla oblongata or in the cord, 
and they may be either ej^stic or solid in structure They were first 
described in 1926 by Lmdau’‘ who recognized their true nature ivhilc 
making a study of cysts of the cerebellum Microscopically, the angio- 
blastomas show a sharp demarcation between the tumor proper and 
the surrounding nerve tissue and exhibit a marked tendency toward 
cyst formation Lindau found also that the angioblastomas are fre- 
quently accompanied by concomitant malformations or tumors of so 
matic organs, such as cysts of the kidnevs and pancreas In addition 
there may occur vascular newgrowths of the retina 

The angiomas of the retina alone have long been known bj oph- 
thalmologists imder the name of v on Hippcl ’s disease Howev er, 
they were really first recognized in 1894 by Treacher Colbns” who 
described two cases, in brother and sister, presenting peculiar vascu- 
lar newgrowths affecting the retinal structure of both eyes Collins 
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wrote tliat “It was made up of a plexus of numerous very thiu 
walled blood vessels and there are in it (g^tic spaces It may there- 
fore, best be described as a capillary nevus, which m places has under 
gone cystic degeneration ” According to Lindau 25 per cent of the 
cases of von Ilippel's disease give nse to 8\Tnptoms of brain compli 
cations and 20 per cent of the eases have been found to be familial 
lljfller** has called attention to the familial nature of the disease and 
Rochat” has pubbshed his eipenencee with one family in which the 
factor of heredity was demonstrable for three generations 

In a recent svmposium on the problem of vascular newgrowths of 
the bram, Lindau*^ stated that 

I have adduced gCK>d eridenco that tlie aobdiTUiemB of the Taaenlar newgrowtha 
into two major gronpi, angiomntoua malformatioua (md licmangioblaatomaa hare 
been well eatabllabed and meana a great improrement, both elinlcftUy and patholog 
ically Further I hare abown that each of theae groups include* a general ij^temlc 
disorder the first a caTcmou* angiomatoaij of the brain and aisoeiated with 
buphthalmui, but no uaderlriog angioma causing ejo lesion, and the acoond, a 
enplUarj angiomatosi* of the cmbellum and the retina with coordinated lesions of 
the abdominal organa Thus both these sjitemle disorders, althongh related and 
rather alike, clearly differ and os wo have norcr mot with a coincidental ocenrronce 
of these two conditions In the samo family it wonld be better at the present stage 
not to mix them tip 

Oaso 3 IS presented os an example of the obiucal picture of calcided 
cavernous or venous angioma of the brain associated with nevi m the 
region of distribution of the trigeminal nerve The pathologic fea 
tures of this case have been considered elsewhere by Brock and Dyke 

Cist a, — S. L., a white boy was bom at full term on ilny 12, 1025 The dellrery 
wns normal, there were no conmialong, Tho mother a multlpara, was thirty fonr 
years of age, physically normal, and throughont pregnancy bad suffered no illnesses. 
Her first two pregnancies terminated In miecatrlngos at three months. Subsequently 
she was delivered of fonr normal children. The father was thirty nine years of ago, 
and, at about thin time was treated surgicnlly for a gsstrie nicer The family 
history was essentially negative. 

At birth the Infant wedghed 7 pound* (8J8 kg ) He wo* nursod for about 
siiteea months, and in addition, from six months on, received cereals, fresh vege 
tables, and orango juice dally, but no cod liver oiL At about four months, the in 
font was able to hold up Its bead. Ho sot up erect at six months, and stood up 
supported at about eight months, but did not pas* through either the crawling or 
creeping stages of motor development. Walking was delayed markedly until about 
four years of age. Tho reason for this roturdotion ^Tlll be eiplalned subsequently 
The first tooth erupted at five months. Babbling began at six months of age but the 
development of speech never progressed beyond this rudimentary stage Early 
perceptual and social development followed apparently a normal trend- At approxi 
mately six months of ago the child showed signs of recogniilng and smiling nt the 
vnrloui members of the family He was also able to distinguish between strangers 
end friends. 

The first period of ilhies* occurred when the infant was nine month* of ago. 
Ho was then admitted to the Beth Israel Hospital with a history of three days’ 
duration, characterized by convulsion* and weakness of the right upper and lower 
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extremities On admission, the temperature was 105° F There was drowsiness, 
njstagmus of both eyes, and clonic contractions of the right side of the body A 
nevus was also noticed on the right side of the forehead, but its full sigmficanee was 
not realized at this tune The left ear showed a purulent otitis media The fundi 
of both eyes appeared to be normal, but it was noted by the ophthalmologist that 
the infant did not react promptly to the influence of bght A spinal puncture was 
attempted, but a bloodj fluid was obtained The Wassermann reaction of the blood 
was negative With the subsidence of the acute symptoms, the infant showed a 
complete paralysis of the right upper and lower extremities After a period of 
convalescence, he was discharged from the hospital his condition having been 
diagnosed as that of poboencephabtis 

For the next two years the child was observed in the follou up clime During 
this time, he was subject to attacks of toniulsions which occurred at irregular 
intervals and which were accompanied by brief periods of unconsciousness Oc 
cnsionallv the child had seicral convulsive seizures a dni, whereas at other times 



Fig^ 6 — Port-wine nems of the right side of the forehead and face In the regions 
of distribution of the first and second branches of the trigeminal nene. 

many weeks intervened between attacks He was irritable, restless, and slept poorlj 
He lacked urinary control and soiled himself frequently General motor and 
mampulatory control was greatly retarded The weakness of the right upper and 
lower extremities showed only sbght improtement Apparently, he understood 
gestures and spoken commands, and he was amenable to discipline It was also 
observed that although he reacted to stimulation from bright lights, his sense of 
perception was poor It is interesting to note in this connection that improvement 
was noted in tactile sensitivity and in the appreciation of the attributes of space 
Hearing appeared to be normal 

At SIX and one-half years of age, the bo\ was readmitted to the hospital in order 
to ascertain whether the nevus of the face was associated with a simflar vascular 
lesion of the central nervous system He now weighed 50 pounds (25 4 kg ) and 
was 43% inches (110 5 cm.) in height The circumference of his head was 19% 
inches (49 5 cm ) and that of his chest 28 inches (71 1 cm ) He was well nonrirted, 
had good subentaneous fat and the mucous membranes were of good color lAith 
the exception of the paralyzed bmbs, the musculature was firm His general attitude 
and behavior was that of the idiot In bed, he tossed from side to side, hitting 
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hU hcfld or face mtli JJj haodi or bolding hU flngen In hli mouthu He ottered 
peeuUxir, mcaninglrts aoanda. It was impoBsfblc to attract or to hold hlj attention 
When erect his rreight rmi thrown npon tlio right lower extremity hU right foot 
was lield ererted Tho right hip was flattened and there was a compensatory 
scoliosis of the lumbar spine to tho loft aide ^Vhen nsBisted he walked by stepping 
forward on the left foot, then dragging the right foot up to meet it 

The skin was moist and coarse and showed a normal growth of lanugo hair The 
hair of tho scalp eyebrows and cyclaahoa was straight coarse and medium brown 
It may bo noted here that tho nails of the fingers and of the toes were nonnnh 
The head oppeorod to be smaller than normal and wos definitely flattened on the 
left side posteriorly The right side of the face wns larger than the left side. On 
the right side of the forehead there wa* seen a large raised port win© nems 
rlrid red in hne and irregularly oblong In sliape measuring approximately 11 eentl 
motors in length ond 4 ecntlmetcn in width (Fig 6 ) It began just beneath the 
hair lino and ran obliquely downirard and inward to tho bridge of the nose then 
spread out irregularly over the right upper ejelid A similar but smaller nema of 
irregular shape was also present on the right side of tho upper lip and an additional 
one of oml shape and ohont 5 ccntlmoteis in its longest diameter on the left vertex 
nrea of tho acalp 

Tho right palpchml flssnre was narrower than tho left Tho pupils were regular 
and reacted normally to light. The cvegrounds eoald not be examined properly 
The ears wore normal Tho nose wns flattened at the bridge, its base was brond- 
There was no obstruction to nasal breathing Tho Ups rferv thickened, but the 
vennlUon borders wore well deflned. The incisor teeth of the upper jaw protruded 
prominently the lower jaw receded markedly Ten permonent teeth had erupted and 
of these, aU four first molars showed odruneod ctiries. The enamel was fair All 
remaining deciduous teeth showed marked dulDtegrutlon the stumps 1>eing stained 
browTiiah black- The tongue was nonuftl and protruded In the midline The neck 
was normal There was no iTtnplmdenopathy 

Tho chest was symmetrical both nipples wero normal The heart and lungs were 
normal ’Veither the liver nor spleen wns palpable No abdominal masses were 
present Tho genitals were normal In slse and the testicles fully descended- Both 
tho right upper and lower extremities showed spastic pomlrsis and considerable 
mnscnlsT atrophy However the fingers of both hands wore flnccld and could be 
extended backwards enslly Thero was doflnitc shortening of the paraljxed limbs. 
All deep refieies were hyperactive on the right tldo. Tho right nbdomlnal and 
cremasteric reflexes wore diminished and there was n right-sided Bablnski reversal, 
as well as n prolonged ankle clonus. Tho skin wns bypcrcsthetic 

In view of tho history of convulsions progressive mental deterioration and 
phyaicnl signs of central nerrous system InrolTement together with tlie presence of 
the extensive nevus on the forehead a clinical diagnosis wns made of angiomatous 
tumor of the brain associated with n nems of the forehead in the region of the 
distribution of tho trigeminal nerve EneeplmlogmphT substantiated the diagnosis 
(Figs. 7 A Jt) The emnlnl cavity was relatively small but the bones wore of 
normal thlckneso. The diploetlc layir was normal There wero no evidences of in 
crease in intracranial pressure except that the floor of tho middle fossa wns some- 
what deproesed and narrow The soUa turcica wns small There was no diastasis 
of tho sutures or of the fontanellcs- The cerebral pntliwnys were normal in fixe 
bnt were slightly diminished in number they extended well forward over the frontal 
area on tho right side bnt were obliterated on the left side There was defective 
outlining of tho ventricles and on the left side n xjorcaeephalic erst communicated 
with the ventricle. The cranial contents were shifted to tho left side The basal 
clstem* conld not te visnalized except for an area in the region of the clstema 
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Pig: 7 — A EJncephaJograms showing the linear calcific depoeltfl In the blood ves- 
sels of the right occipital lobe, as well as the porencephalic c>fit on tlie left side- Note 
the shifting of the cranial contents to the left side. 
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pontis. There tvoto Irregtilar lineftr ealeiflentionj extending from the region of the 
Umbdold rature to that of the eella tnrdea Thc»e calcificatioiis were apparently 
In the blood reasela of the occipital lobe of the brain- 

Common# — Case 3 occurring m a boy six and one-half years of age, 
IB illustratite of the encephalotngcminal variety of vascular neuro- 
cutaneoua syndrome Ootstandmg m the history is the cerebral injury 
suffered by the boy at mne months of age, leading to right sided hemi 
plegia, subsequent mental defectiveness, and the frequent occurrence 
of epileptiform seizures Clinically, the boy showed an extensive 
“port wine ' nevus of the right side of the forehead and face En 
cephalography revealed calcific deposits in the right occipital lobe of 
the brain, as well as a porcncepbabc cyst of the left side 

sumrABT 

Attention is directed to a group of three unusual congenital dis 
orders to which surprisingly little reference has been made in the 
pediatno literature The disordera are von Recklinghausen neuro 
fibromatosis, Boumeville's tuberous sclerosis, and angiomatosis of the 
hram associated with vascular uevi m the region of the distribution of 
the trigeminal nerve All three conditions have been classified in the 
general category of neorocutaneous syndromes, after the suggestion 
of French observers Recently, Yakovlev and Quthne^ have proposed 
that the diseases be designated by the more descnptive term of 
“congenital ectodermoaes “ 

All three congenital disorders exhibit marked similanty in their 
clinical manifestations and in the character and distribution of their 
pathologic features Furthermore they involve eleotivoly organs, 
such as the nervous svatem, skin, retina end eyeball having their com 
mon origin in the ectodermal layer of the developing blastoderm It 
should be borne in mmd, however, that mesodermal hyperplasia, as is 
evidenced by the frequent preseno© of vascular nevi may occur in 
varying degrees in all three congenital disorders either as a concomi 
tant condition or obscuring eubrdy tbe ectodermal malformation 

Although all three syndromes show individual and characteristic 
manifestations they are by no means mutnally exclusive They pre- 
sent signs and symptoms whioh overlap greatly and which exhibit an 
impressive range of vanability Of clinical interest is the occurrence of 
characteristic entaneous anomalies which are indicative of associated 
maldevelopments in deeper seated, embryologieally related structures 
such as the peripheral and central nervous systems, and which affect 
usually the cephalic and caudal ends of the body The entaneous 
manifestations are not purely localised lesions but are the external 
expressions of widespread systemic maldevelopments which affect 
visceral os well as somatic strueturea This is evidenced by the fact 
that at autopsy gross abnormalities such as cysts and tumors^ are found 
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m other internal oigans Also of importance in this group of congeni- 
tal disoiders is the involvement of the entire nervous system and, in 
addition, the frequent oecuirence of epileps}"- and feeblemindedness 
All three neiuocutaneous sjuidiomes shou', furtheimore, definite fa- 
milial or hereditarj^ tendencies 

Von Recklinghausen’s neurofibiomatosis is a generalized disease 
involving primanly neivous tissue in any part of the body vith sec- 
ondary changes in other organs Characteristically there may occur 
polypoid tumois of the skin, subcutaneous nodular tumors of the 
peripheral uerie trunks, lesions of the cential nervous system and of 
the menmges, broivnish pigmentation of the skin (“cafe au lait” 
spots), secondaij changes m the skeletal 33 stem, and abnormalities of 
de\elopment of visceral structuies The disorder is not seen always 
in its complete form, vaiious incomplete or abortive forms being pres- 
ent in which only one of the cardinal signs is manifest 

Boumeville’s tuberous scleiosis is a fairly rare congenital malforma- 
tion and it IS probably the most t-vpical and clearl3^ defined of the 
neurocutaneous s3Tidromes in its clinical and pathologic features It 
is a widespread disorder showing islands of hypertrophic sclerosis of 
the cerebral hemispheres, v artv nodules of the face, the so called 
“adenoma sebaceum,’’ and cysts and tumors of internal organs It is 
mvariabi} associated ivith epilepsy and mental defect 

The last of the gioup of neiuocutaneous s^ndromes, is the clinical 
picture of angiomatosis of tlie brain associated with ^ascula^ nevi in 
the region of distribution of the trigeminal nerve (encephalotrigemi- 
nal angiomatosis) Although, at first sight, it consists of congenital 
malformation of blood vessels, a tissue of mesodermal origin, evidence 
IS in favor of the fact that it is of neurogenic (ectodermal) ongin It 
should be emphasized that vascular newgroivths of the bram are 
divisible into two majoi groups, the angiomatous malfoimatious 
which consist of nervous and vascular tissue, and the angioblastomas 
01 true neoplasms which are composed solely of mesodermal tissue 
The latter involve pnmari]3' tlie cerebellum and have been known un- 
der the name of Lindau’s disease They may be either solid or c3'stic 
in structuie and are accompanied fiequently by malformations of 
visceial organs and vasculai newgrowths of the retma (von Hippie’s 
disease), but no nevi of the skin This condition should be elearh 
differentiated from the angiomatous malformations which are also 
accompanied b 3 general S 3 Stemic malformations and b}'' vasculai nevi 
of the skin, as well as buphthalmus (glaucoma) Often the congenital 
nevT of trigeminal distribution are associated vnth calcified homolateral 
angiomatous malformations of the brain, usuall 3 of the occipital area 

Three case leports have been piesented, two of them as illustrations 
of the v'aned clinical manifestations of the complicated disorder of v'on 
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Recklrnghauaen 'a uenrofibrouiatosia, ftud one of them as an example of 
angiomatous malformation of the brain in association i\itli vascular 
nevi of trigeminal distribution 
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DETERMINING APPROPRIATE WEIGHT FOR BODY BUILD* 
Hjelen Brenton Pbtor, M D 

AND 

Herbert R Stole, M D 
San Francisco, Calif 

■X T UTRITIONAL status lias long held first place as a measure of 
I ^ health, and rightly so , but modem ideas of judging nutrition 
are changing rapidly We know that there is a proper weight range 
for each child which reflects his optimum development and state of 
health This proper weight depends on body build or relative width 
of the body as well as on height and age 

Previous studies by Gray,'^ Franzen,^ lililes,^ and others have shown 
the relationship between various body widths and weight Gray m 
1928 proved statistically that the physical traits most highly corre- 
lated with weight were first stature, then bicristal diameter, third age, 
then bistyloid, then biacromial diameter, and sixth bimaUeolar diam- 
eter Gray's matenal consisted of 810 private school boys aged four 
to twenty years He concludes “that weight is best referred to 
stature, next best to bicristal diameter, only third best to age, while 
wnst diameter is not worth further consideration Hence it may 
be expected that the multiple correlation of weight with stature and 
bicristal diameter will be better than with stature and age ’’ 

The importance of a mathematical appraisal of observed variability 
was suggested by Faber* in 1925 We attempted this m measunng 
the relationship of width to weight when both were expressed m terms 
of percentage denation from the mean for the age sex group 

Dubhn and Gebhart® showed that present standards failed to iden- 
tify a large proportion of undernourished Italian children Turner® 
has shown that many underweight children are not malnourished and 
that a perfectly healthy child may be thm because he has inherited a 
slender skeleton He concludes that the skeletal type of the child 
should be judged as a basis for mterpretmg the underweight data 
Clark, Sydenstncker and Collms^ found that a fairly large percentage 
of well-nounshed native white children were more than 10 per cent 
underweight according to the Baldwin-Wood tables and they suggest 
that deviation from average weight need not be a cntenon of physieal 
fitness and may not be a matter of ill health or malnutntion Con- 
sideration of body build seems to reconcile these statements with the 
assumptions upon which the Baldwm-Wood tables are based 

‘From the Institute of Child Welfare, University of California. 
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In Fabpr’a thorongli statistical stndy of the heights and weights of 
60,000 San Francisco school children he found that for subgroups 
consisting of from 400 to 600 members the mode corresponded very 
closely with the Baldwin "Wood stondards For this reason we ha\e 
based our height weight table for different bodr builds on the Baldwin 
Wood table, which established average weight for average build Then 
deviation from erage build determines deviation from average weight 

Faber shoired an increase in weight vanabilitv with age in both 
sexes and a marked difference between bovs and girls Our measure 
ments sbov a corresponding increase in variability of diameters with 
age for both sexes and a marked difference in bo\'S and girls begin 
ning at adolescence 

The width length index of body build as described by Lucas and 
Pryor* makes use of stature and bicnstol diameter to designate types 
of build and also os a basis for weight prediction The bicristal (or 
bi iliac) diameter divided by tlie standing height mnltiplied by 100 
gives the width length index and is a measure of the relative width of 
the bodv They have followed the teclmic of Miles and Gray in uamg 
firm pressure to get os nearly as possible measurements of the widest 
flare of the iliac crests For this purpose sliding antbropometno 
calipers arc the most satisfactory, olthongh spreading calipers may 
be used * Other body measurementa were done as desenbed by 
HrdUcka* and adopted by the International anthropometric agreement. 

Our width length indices parallel Gray's bionstal stature indices at 
all ages and for both sexes and are consistently a little smaller The 
bicnstal diameter appears to be 0 6 cm (0.25 in ) less in our senes 
than in Qmy’s senes which may be explained on a basis of superior 
socml economic status m Gray's pnvate school children, since the bi 
cnstal diameters obtained by ns on onr own small senes of 300 pnvate 
school boys are practically identical with Gray's 

The bi Iliac diameter can be measured more accurately than chest 
width or shoulder width because it is not affected by respiratorv move 
ments or changes in posture The greater accuracy of the pelvic meas- 
urement 18 shown when two or more observers measure the same 
children consecutively It was found at the Institute of Child Wei 
fare for example that for two physicians the average difference in 
measurement of 112 adolescent children was as follows 


Bl Iliac 60 girl* 

60 hojt 

BUeromb.'i 60 fprla 
60 boy* 

Bateral Cli«t 60 cirl* 

* ‘ 66 Lor* 


ZJS nun or % error 
2-6 “ 


4 " 
41 
8.8 
4S> 


ft t 


0 DO ± 0 05 
110 ± 0 03 

1 40 ± 0 Oj 
1J0 ±0 05 
1 70 ± 0 Od 
2.10 ± 0J,0 


•The wooden eUdlnff caliper made by the Alarine Compon Company of Hanover, 
Mae#., prored a aatUfaetory inatraraent and la far leaa expenalre than the etandard 
anthropometric metal caliper 
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Todd^” reported that measurements on the living body need not vary 
more than 5 to 10 millimeters Dahlberg^^ reports an average differ- 
ence in millimeters for various measurements as follows bienstal 1 64 , 
biacromial 3 31, and stature 3 56 Gray reports the difference ex- 
pected and the difference accepted m his work for various measure- 
ments in millimeters as follows bienstal 1-2 , stature and biacromial 
2-4, and chest measurements 2-10 

It seems, then, that the bienstal diameter is the width measurement 
of choice because it is more constant than any chest measurement, is 
not affected by respiration, and may be more accurately determined 
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Fig 1 IViath-lengUj Index plotted against combined Index. One hundred and three 

girls ages ten eleven and twelve jears 


Vanous compheated indices of body build have been advocated, 
each mvolvmg several body measurements of girths and diameters 
In order to see what additional information could be had from a more 
complicated index of build, we have plotted a combined index against 
the width-length index for 100 boys and 100 girls aged ten to twelve 
years (See Ihgs 1 and 2 ) The combmed mdex consisted of biacro- 
mial diameter plus lateral chest diameter, plus anteroposterior chest 
diameter divided by stature multiphed by 100 A comparison of these 
chest and shoulder measurements with the single width of hips, each 
in percentage of standmg height, shows that the single width-len^^th 
index makes practically the same classification of body build as the 
more compheated one for the group, and is more accurately and more 


PRTOR AND BTOL2 ^VE1GE^• AND BODT BUILD 


6U 


oasiU detcrmmed In certain individual instances where there is a 
lack of symmetrj between pelvic and thoracic development there 
would bo differences m the results obtained bj these two methods of 
classification^ but we think tins occurs infrequently 
The relationship between relative width of the body (as measured 
by the width len^h index) and bod> weight was worked out first on 
1000 children from Dr Lucas’ private practice It was found that the 
standard deviation from a\cnige weight, referred to the Baldwin 
“Wood table, was approximately double the standard deviation from 
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Pllf — width-length Index plotted a^xlnet combined Index- One hundred and three 

bo)-*. ar?* tm. eleven, and twelve ytan. 


the menu %vidth length index for each age sex group when both were 
expreased in percentage The study was then extended to inolnde 
2000 public school cluldren m ban Francisco Oakland, and ban Mateo , 
700 clinio patients at the University of California Hospital , 300 clinic 
pabents at Childrens Hospital, Son Francisco , 300 private school boys 
at the ilenlo School and Junior College, 200 children m the adolescent 
study at the Institute of Cluld "Welfare Berkeley, and 60 children 
studied in a private research by Dr R 0 Moody at the University of 
California Children in the endoorine climes were excluded as were 
all others with serious or chronic illnesses 
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Our total senes of 4560 eases was divided into age sex groups for 
study The same relationship between standard deviations from 
width and weight was found to hold for both the large series and the 
small senes Those width-length indices which are smaller than the 
mean distinguish slender-budt children and the indices above the 
mean distinguish broad-budt or stocky children A slender-built child 


Table I 

Width Weight Table fob Girls* 
Six to Sixteen Tears 


six years 


Seven 3 ears 




IS 5 

6 I 

16 5 

6 5 

170 

67 

18 3 

7 2 

196 
7 7 

20 1 
79 

21 1 cm 

8 3m 

16 2 
64 

17 2 

6 8 

17 7 
70 

190 

7 5 

20 3 

8 0 

20 9 

8 2 

21 8 cm 
8 6 tn 


38 

26 

27 

28 

31 

34 

35 

36 

28 

30 

31 

34 

37 

38 

40 


39 

26 

28 

29 

32 

35 

36 

38 

29 

31 

32 

35 

38 

39 

41 


40 

28 

30 

31 

34 

37 

38 

40 

31 

33 

34 

37 

40 

41 

43 


41 

29 

31 

32 

35 

38 

39 

41 

32 

34 

36 

39 

41 

44 

46 


42 

31 

33 

34 

37 

40 

41 

43 

33 

35 

37 

40 

43 

45 

47 


43 

32 

34 

35 

39 

41 

44 

46 

36 

38 

39 

43 

47 

48 

50 


44 

33 

35 

37 

40 

43 

45 

47 

37 

40 

41 

45 

49 

50 

S3 


45 

36 

38 

39 

43 

47 

48 

50 

40 

43 

44 

48 

52 

53 

56 

c 

46 

37 

40 

41 

45 

49 

50 

S3 

42 

44 

46 

50 

54 

56 

58 

.c 

47 

40 

43 

44 

48 

52 

53 

56 

44 

46 

48 

52 

56 

58 

61 

e 

48 

42 

44 

46 

SO 

54 

56 

58 

45 

48 

SO 

54 

58 

60 

63 

c 

49 

43 

46 

48 

52 

56 

58 

61 

48 

51 

52 

57 

62 

63 

66 


SO 

45 

48 

50 

54 

58 

60 

63 

51 

54 

56 

61 

66 

68 

71 


SI 








54 

57 

59 

64 

69 

71 

74 

5 

52 















a 

53 
















Eight years 


Nine years 



17 2 
68 

18 3 

7 2 

18 8 

7 4 

20 3 
80 

21 8 

8 6 

22 3 

8 8 

23 4 cm 
9 2 in 

42 

31 

j3 

34 

37 

40 

41 

43 

43 

32 

34 

36 

39 

41 

44 

46 

44 

35 

37 

38 

42 

46 

47 

49 

45 

37 

39 

40 

44 

48 

49 

51 

46 

38 

41 

42 

46 

50 

51 

53 

47 

40 

43 

44 

48 

52 

53 

56 

48 

43 

45 

47 

51 

55 

57 

59 

49 

44 

47 

49 

53 

57 

59 

62 

SO 

47 

50 

51 

56 

61 

62 

65 

• SI 

49 

52 

54 

59 

64 

66 

69 

*5 52 

52 

55 

57 

62 

67 

69 

72 

c S3 

54 

58 

60 

65 

70 

72 

76 

c 54 

57 

61 

63 

68 

73 

75 

79 

“ 55 

59 

62 

65 

70 

75 

78 

81 

I57 

a 58 

61 

65 

67 

73 

79 

81 

85 


18 1 

7 1 

19 1 

7 5 

19 6 

7 7 

21 I 

8 3 

22 6 

8 9 

23 1 

9 1 

24 ! cm 
9Sm 

37 

39 

40 

44 

48 

49 

51 

38 

41 

42 

46 

50 

51 

53 

40 

43 

44 

48 

52 

S3 

56 

43 

45 

47 

51 

55 

57 

59 

44 

47 

49 

S3 

57 

59 

62 

47 

50 

51 

56 

61 

62 

65 

49 

52 

54 

59 

64 

66 

69 

52 

55 

57 

62 

67 

69 

72 

54 

58 

60 

65 

70 

72 

76 

57 

61 

63 

68 

73 

75 

79 

59 

62 

65 

70 

75 

78 

81 

62 

66 

68 

74 

80 

82 

86 

63 

69 

71 

77 

83 

85 

89 

68 

72 

75 

81 

87 

90 

94 


Ten years 



18 8 
74 

19 8 

7 8 

20 6 

8 1 

22 I 

8 7 

47 

40 

43 

44 

48 

48 

43 

45 

47 

51 

49 

45 

48 

50 

54 

SO 

48 

51 

52 

57 

51 

49 

52 

54 

59 

52 

52 

55 

57 

62 

S3 

55 

59 

61 

66 

54 

57 

61 

63 

68 

•9 55 

60 

64 

66 

72 

56 

64 

68 

70 

76 

^ 57 

67 

71 

74 

80 

58 

69 

73 

76 

82 

^ 59 

72 

76 

78 

85 

4 60 
~ 61 
“ 62 

75 

79 

82 

89 


52 

55 

58 

62 

6+ 

67 

71 

73 

78 

82 

86 

88 

92 

96 


53 

57 

60 

63 

66 

69 

73 

75 

80 

84 

89 

91 

94 


56 

59 

63 

67 

69 

72 

77 

79 

84 

88 

93 

95 

98 


99 103 


19 6 20 9 
7 7 8 2 


43 

45 

49 

51 

53 

55 

58 

60 

64 

67 

71 

74 

78 

82 

86 


45 

48 

52 

54 

56 

59 

61 

64 

68 

71 

75 

79 

83 

87 

91 


•V eight In pounila (3\lthout clolhlng) 


Eleven years 


21 6 

8 5 

23 1 

9 I 

24 6 

9 7 

25 4 
100 

26 7 cm 
10 5 in 

47 

51 

55 

57 

59 

50 

54 

58 

60 

63 

54 

59 

64 

66 

69 

56 

61 

66 

68 

71 

58 

63 

68 

70 

73 

61 

66 

71 

73 

77 

64 

69 

74 

77 

80 

66 

72 

78 

80 

84 

70 

76 

82 

84 

88 

74 

80 

86 

89 

93 

78 

84 

90 

93 

97 

81 

88 

95 

97 

102 

86 

93 

100 

103 

108 

90 

97 

104 

107 

112 

94 

102 

110 

113 

118 
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haa BiuaU bones and sbould M'eigh less than a broad bmlt child of the 
same age and height The width length index measurea the bony 
framework or body build and provides the basis for calculating the 
deviation from average weight 


Tadlf I— Toxt’o 
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i 5 
84 

2 A 

8 9 
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74 
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88 



51 

61 

64 
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80 
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71 

76 

87 

88 

91 




65 

67 

7i 

79 

11 

85 

72 

77 

79 

$6 

91 

91 


56 



71 

7/ 

15 

85 

89 

76 

to 

15 

90 





67 

71 

74 

80 

86 

89 

95 

80 

85 

81 

95 

ICP 

105 


58 


75 

78 

84 

90 

91 

97 

8) 

88 


99 





74 

TV 

If 

M 

95 

97 

t02 

88 

91 

96 

104 

112 

115 

120 


78 

85 

86 

91 

10(1 

10) 

101 

91 

97 

100 

108 

116 

119 

61 



91 

98 

105 

108 

115 

95 

101 

tni 

111 

121 

125 

111 

£2 




105 

111 

114 

(19 

lOQ 

106 

109 

118 

1 7 

HO 

156 

61 

'‘t 

97 

lOO 

IfW 

116 

(19 

125 

101 

109 

111 

12 

111 

115 

141 


95 

fOO 

104 

112 

I’U 

f24 

129 

106 

111 

117 

1,6 

155 

119 

146 

65 

66 

67 

98 

t04 

f07 

1(6 

125 

128 

154 

109 

115 

119 

129 

159 

145 

149 


s$ 

£6 

S? 

58 


6} 
* 64 
6S 


1 8 

lA 

FeBrt««B Tear* 
25 1 5 9 2SA 27 5 

91 94 101 108 

28 I 
U t 

29 4 OB 
lUIe 

U 1 

8t 

25 6 
9 5 

FlUeen 

4 4 26» 
9 6 lOJ 

28a 

II 0 

a 8 

11 5 

SaO cm. 
11 8 la. 

64 

68 

70 

76 

1 

84 

n 

6 

10 

81 

90 

97 

100 

ICM 

fS 

7 

75 

81 

87 

90 

94 

79 

84 

17 

94 

101 

IfM 

ICF) 

? 


TV 

86 

95 

91 

(00 

85 

88 

91 

98 

105 

108 

1(5 

77 

81 

84 

V] 

V8 

tni 

105 

87 

92 

91 

105 

111 

114 

119 

79 

84 

87 

94 

101 

104 

109 

89 

95 

98 

106 

114 

II7 

I S 

8) 

88 

« 

99 

10b 

no 

MS 

94 

99 

105 

111 

119 

171 

1 8 

87 

9 

95 

III) 

111 

114 

119 

96 

102 

ini 

114 

123 

126 

132 

90 


99 

107 

115 

111 

124 

99 

105 

108 

117 

I 6 

J2V 

155 

95 

98 

IU2 

Mil 

III 

12 

127 

lot 

107 

111 

1'‘11 

1*9 

111 

139 

97 

101 

KM 

r(5 

1 4 

1 1 

fJ5 

KM 

rm 

114 

U 

132 

116 

142 

100 

106 

110 

119 

128 

152 

Ml 

109 

IM 

119 

129 

159 

141 

149 

101 

lO-f 

111 

122 

Ml 

114 

141 

112 

119 

125 

Ml 

145 

147 

154 

108 

Its 

111 

128 

118 

141 

I4t 

114 

121 

1 5 

Ml 

f45 

149 

156 

III 

117 

1 1 

Ml 

141 

144 

ISI 

115 

I»2 

126 

116 

146 

MO 

157 

II 

119 

121 

Ml 

141 

147 

154 

117 

124 

128 

158 

148 

152 


111 

tni 

124 

114 

144 

148 

I!5 








115 

122 

1 6 

156 

146 

ISO 

157 













22.9 

9J3 

4 I 
95 

24 9 

98 

2A6 
10 5 

284 

ns 

•*9 2 
IIJ 

SaScra. 

1 OHi 


59 

74 

79 

81 

88 

95 

97 

102 



79 

84 

87 

V4 

101 

104 

109 


61 

85 

90 

93 

III! 

KW 

112 

117 


62 

89 

94 

97 

105 

IIS 

116 

121 


61 

94 

99 

III) 

111 

119 

U1 

128 


64 

97 

101 

106 

111 

124 

1 V 

153 


65 

lOI 

107 

III 

1711 

179 

Ml 

139 


66 

106 

111 

117 

1^6 

Ml 

119 

146 


67 

111 

III 

nj 

112 

142 

146 

155 


68 

114 

121 

175 

lU 

141 

149 

156 


69 

119 

126 

III 

141 

111 

116 

161 


TO 

121 

128 

112 

141 

114 

lit 

165 


71 

1 6 

IJ1 

118 

149 

160 

161 

17 


7 

!•» 

157 

14 

111 

164 

169 

177 


75 

154 

142 

146 

118 

170 

174 

182 

£ 

74 

137 

115 

ISO 

lA. 

174 

179 

187 
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THE JOUENAE OF PEDIATRICS 


For the convenience of physicians we have constructed Tables I 
and II showing appropriate weights for body build based on the two 
physical traits, height and bicnstal diameter, which Dr Gray found 
correlated most highly with weight, and taking into consideration age 
which correlated third We have called these Width-Weight tables 
The Baldwin-Wood table was used to determine average height and 


table n 


Width Weight Table for Bo\s* 
Se£ to Sixteen Tears 



l3 7 
62 

16 7 
66 

Six 
17 2 
68 

years 

18 5 19 8 

7 1 78 

20 3 
80 

21 3 cm 

8 4 tn 

162 

6 4 

17 3 
68 

Seven yenrg 
18 0 19 3 20 6 
71 76 81 

21 3 

84 

22 4 cm 

8 8 >0 

38 

26 

28 

29 

32 

35 

36 

38 

30 

32 

33 

36 

39 

40 

42 

39 

27 

29 

30 

33 

36 

37 

39 

31 

33 

34 

37 

40 

41 

43 

40 

28 

30 

31 

34 

37 

38 

40 

32 

34 

36 

39 

41 

44 

46 

41 

30 

32 

33 

36 

39 

40 

42 

35 

37 

38 

42 

46 

47 

49 

42 

31 

33 

34 

37 

40 

41 

43 

37 

39 

40 

44 

48 

49 

SI 

43 

32 

34 

36 

39 

41 

44 

46 

38 

41 

42 

46 

SO 

51 

S3 

44 

35 

37 

38 

42 

46 

47 

49 

40 

43 

44 

48 

52 

53 

56 

« 

37 

39 

40 

44 

48 

49 

51 

43 

45 

47 

51 

55 

57 

59 

46 

38 

41 

42 

46 

50 

51 

53 

44 

47 

49 

53 

57 

59 

62 

47 

40 

43 

44 

48 

52 

53 

56 

47 

50 

51 

56 

61 

62 

65 

48 

42 

44 

46 

50 

54 

56 

38 

49 

52 

54 

59 

64 

66 

69 

Z +9 

44 

47 

49 

53 

57 

59 

62 

51 

54 

56 

61 

66 

68 

71 

•s 50 

46 

49 

51 

55 

59 

61 

63 

54 

57 

59 

64 

69 

71 

74 


£ 51 

f ” 

•I 54 

s? re 


Eleht Nine year* 



17 2 

18 3 

18 8 

203 

21 8 

22 3 

23 4 cm 

18 1 

19 I 

19 6 

21 I 

22 6 

23 I 

24 1 cm 


68 

72 

7 4 

80 

86 

88 

9 2m 

7 I 

7 5 

7 7 

8 3 

89 

9 I 

9 5 m. 

42 

31 

33 

34 

37 

40 

41 

43 

37 

39 

40 

44 

48 

49 

51 

43 

32 

34 

36 

39 

41 

44 

46 

38 

41 

42 

46 

SO 

51 

53 

44 

35 

37 

38 

42 

46 

47 

49 

40 

43 

44 

48 

52 

53 

56 

45 

57 

39 

40 

44 

48 

49 

51 

43 

45 

47 

51 

55 

57 

59 

46 

38 

41 

42 

46 

SO 

51 

53 

44 

47 

49 

53 

57 

59 

62 

47 

40 

43 

44 

48 

52 

S3 

56 

47 

50 

SI 

56 

61 

62 

65 

48 

43 

45 

47 

51 

55 

57 

59 

49 

52 

54 

59 

64 

66 

69 

49 

44 

47 

49 

53 

57 

59 

62 

52 

55 

57 

62 

67 

69 

72 

50 

47 

50 

51 

56 

61 

62 

65 

54 

58 

60 

65 

70 

72 

76 

t 51 

49 

52 

54 

59 

64 

66 

69 

57 

61 

63 

68 

73 

75 

79 

•e 52 

52 

55 

57 

62 

67 

69 

72 

59 

62 

65 

70 

75 

78 

81 

£ 53 

54 

58 

60 

65 

70 

72 

76 

62 

66 

68 

74 

80 

82 

86 

c 54 

57 

61 

63 

68 

73 

75 

79 

65 

69 

71 

77 

83 

85 

69 

E 55 

59 

62 

65 

70 

75 

78 

81 

68 

72 

75 

81 

87 

90 

94 

•5 56 

61 

65 

67 

73 

79 

81 

85 








£ 57 















- 58 


















Ten 

rear* 





Elcren 

year* 




18 3 

19 3 

20 1 

21 6 

23 1 

23 9 

24 9 an 

19 0 

20 0 

20 8 

22 3 

23 8 

24 6 

25 6 cm 


72 

7 6 

79 

8 5 

9 1 

94 

9^ m 

7 5 

79 

8 2 

8 8 

9 4 

9 7 

10 1 m 


47 

40 

43 

44 

48 

48 

43 

45 

47 

51 

49 

44 

47 

49 

S3 

50 

47 

50 

SI 

56 

51 

49 

<2 

54 

59 

52 

52 

55 

57 

62 

S3 

54 

58 

60 

65 

54 

57 

61 

63 

68 

55 

60 

63 

65 

71 

Z 56 

63 

67 

69 

75 

■5 57 

66 

70 

72 

78 

£ 58 

69 

73 

76 

82 

= 59 

72 

76 

78 

85 

; 60 

75 

79 

82 

89 


:: 63 


52 

5j 

56 

44 

55 

57 

59 

47 

57 

59 

62 

49 

61 

62 

65 

52 

64 

66 

69 

54 

67 

69 

72 

57 

70 

72 

76 

60 

73 

75 

79 

63 

77 

79 

82 

66 

81 

85 

87 

69 

84 

86 

90 

72 

88 

91 

95 

76 

92 

94 

98 

78 

96 

99 

103 

83 



87 


47 

49 

53 

57 

59 

62 

SO 

51 

56 

61 

62 

65 

52 

54 

59 

64 

66 

69 

55 

57 

62 

67 

69 

72 

SB 

60 

65 

70 

72 

76 

61 

63 

68 

73 

75 

79 

63 

65 

71 

77 

79 

82 

67 

69 

75 

81 

83 

87 

70 

73 

79 

85 

88 

92 

73 

76 

82 

88 

91 

95 

77 

79 

86 

93 

95 

100 

80 

83 

90 

97 

100 

104 

83 

86 

93 

100 

103 

108 

88 

91 

98 

105 

1 08 

113 

92 

95 

103 

til 

114 

1 19 


llelprht In pounds (nIUiout clothing) 
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weight for each age sex group The Underweight Reference tables 
compiled bj the American Chfld Health Association in 1924 were 
used to determine 7 10 15 per cent under average weight for each age 
and height The percentages over average weight were calculated 
directly from these 

Table n — C ont'd 


Twrtre 7eftr« Thirteen 7ear« 



19 1 

■^8 

21J5 

21 1 

24,6 

5 4 

26.4 cm. 

203 

J 3 

72 1 

24 6 

25 1 

25 9 



71 

8 2 

&A 

9 1 

97 

lua 

10 4 

sn 

8 4 

8 7 

9J 

99 

lUJ 

10 6 a. 

50 

47 

50 

51 

56 

61 

62 

65 

52 

55 

57 

62 

67 

69 

T* 

51 

49 

S2 

54 

59 

64 

66 

69 

55 

59 

61 

66 

71 

3 

77 

52 

52 

55 

57 

62 

67 

69 

72 

58 

61 

64 

69 

74 

77 

60 

51 

55 

59 

61 

66 

71 

1 

77 

60 

64 

rys 

72 

78 

ftO 

14 

54 

51 

61 

64 

69 

74 

77 

80 

64 

68 

70 

76 

82 

14 

SI 

55 

60 

64 

66 

7 

78 

W1 

84 

67 

71 

74 

80 

86 

V) 

93 

5£ 

61 

67 

69 

75 

81 

83 

87 

70 

74 

77 

84 

89 

92 

96 

57 

66 

TO 

75 

79 

85 

88 

9 

73 

78 

80 

87 

94 

96 

101 

58 

70 

74 

■77 

II 

89 

92 

96 

77 

81 

84 

91 

98 

101 

105 

59 

73 

78 

in 

87 

94 

96 

101 

80 

85 

81 

95 

102 

105 

110 

r 60 

76 

80 

U1 

VO 

97 

100 

104 

84 

89 

9 

1(81 

108 

Ml 

116 

•fl 61 

79 

M 

87 

94 

101 

104 

109 

89 

5M 

97 

105 

114 

116 

121 

J 62 

|] 

8K 

92 

99 

106 

Mil 

MS 

9 

98 

101 

109 

ir; 

120 

126 

■ 63 

68 

91 

96 

im 

II 

115 

120 

97 

103 

106 

115 

174 

177 

133 

T 64 

90 

96 

99 

107 

115 

118 

124 

99 

105 

iim 

M7 

126 

179 

MS 

■£ 6S 

95 

lUU 

104 

112 

120 

124 

129 

101 

109 

113 

1 2 

131 

135 

141 

3 66 

S 67 
















FvortMH 7r»>ni 



21 1 
8J 

22 3 
8J 

3 1 

9 1 

24 9 
98 

26 7 
10 5 

VS 
10 8 

2S.?Cffl 

M3 la. 

216 

8J 

229 

90 

23A 

93 

25 4 
100 

27 2 
10 7 

27 9 
no 

29 

54 

59 

62 

65 

TO 

75 

78 

81 

66 

70 


71 

84 

86 

90 

55 

60 

64 

66 

72 

78 

80 

84 

68 

72 

75 

tl 

87 

90 

94 

56 

64 

68 

70 

76 

82 

84 

88 

7 

76 

71 

85 


94 

98 

57 

68 

72 

75 

81 

87 

90 

94 

74 

79 

II 

88 

95 

97 

10 

58 

71 

75 

78 

84 

90 

93 

97 

78 

83 

86 

93 

100 

103 

108 

59 

74 

79 

81 

88 

95 

97 

10 

13 

88 

91 

98 

105 

108 

M3 

60 

77 

8 

85 

9 

99 

102 

107 

•6 

91 

94 

102 

110 

113 

Ml 

61 

82 

87 

90 

9? 

104 

107 

112 

91 

97 

100 

108 

116 

M9 

1 5 

62 

8$ 

90 

93 

lot 

109 

M2 

117 

95 

lOI 

105 

113 

121 

1 5 

I3I 

63 

89 

95 

98 

106 

114 

U7 

123 

100 

106 

109 

118 

127 

130 

136 

64 

94 

99 

103 

Ml 

119 

123 

128 

104 

110 

n4 

123 

132 

136 

14 

65 

98 

104 

107 

116 

I2S 

128 

134 

108 

US 

lit 

128 

138 

141 

148 

66 

101 

107 

Ml 

120 

129 

133 

139 

III 

lit 

1^2 

132 

142 

146 

153 

67 

106 

115 

117 

126 

135 

119 

146 

116 

123 

in 

137 

147 

151 

158 

6S 

111 

118 

122 

132 

142 

146 

153 

120 

IV 

132 

142 

152 

157 

164 

69 

114 

121 

IZS 

135 

145 

149 

156 

125 

133 

137 

148 

159 

16! 

171 

70 

M9 

126 

131 

141 

151 

156 

163 

128 

135 

140 

151 

162 

167 

174 

71 

123 

131 

135 

146 

157 

161 

169 

131 

139 

144 

155 

166 

171 

179 

72 








134 

H2 

146 

158 


174 

182 


U i5 6 14 4 16.1 J8 0 8.8 laOcm. 
BJ 9 1 9.S 10 1 110 111 n J I 


— 



79 

81 

R8 

95 

97 

102 




K4 

87 

94 

101 

104 

109 




90 

93 

lUl 

109 

M 

117 




94 

97 

103 

111 

116 

1 1 




99 

KM 

111 

119 

123 

128 




103 

106 

115 

124 

12 

133 




108 

111 

120 

129 

113 

139 




113 

117 

126 

133 

139 

146 

i 



118 

1 2 

132 

142 

146 

153 


IM 

121 

123 

113 

143 

149 

156 



119 

I2r 

131 

141 

?3| 

136 

163 



121 

1^ 

132 

143 

154 

IM 

165 




M3 

138 

149 

160 

165 

17 


72 

179 

137 

|42 

153 

164 

169 

1-7 


73 

134 

14 

146 

158 

170 

174 

112 


74 

13 

M5 

15U 

162 

174 

179 

187 
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THE JOURNAL OF PEDIATRICS 


The mean width-length index as calculated for each age sex group 
in our senes was matched with, the iSgures for the aveiage height and 
ai erage weight for each age sex group on the Baldwin-'Wood table * 
The 7 per cent underweight column from the Reference Table i\as 
matched nith the figure for 7 pei cent narrower than the mean of 
the indth-length index for each age sex group , the 10 per cent under- 
weight column was matched with the figure for 10 per cent narrower 
than the mean, and the 15 per cent underweight column was matched 
uith the 15 per cent narrower than the mean of the width-length 
index The over average weight columns were calculated in the same 
mannei 


Since It seems eumbeisome to print the width-length index with each 
weight the indices are omitted and only the width measurements are 
shown The center width for each age and sex represents the mean 
of the measurements of the bi-iliac diameter for that age and sex in 
our senes The other widths aie those from which the 7, 10, and 15 
per cent laiiation mdices were denved 

The “Width-Weight tables offer seven normal weights for each 
height and age depending on the width of the iliac diameter Since 
width measurements should be done next to the skin, the weights in 
the Baldwin-Wood table and from the American Child Health Under- 
weight reference tables were corrected for clothes by subtracting one 
pound foi heights 38 to 40 mches and two pounds for heights above 
40 inches, as suggested in the Baldwin-Wood table Our table is then 
a modification of the Baldwin-Wood table, taking width into consid- 
eration 


To use the Width-Weight table age is taken at the nearest birthday 
and height at the nearest inch The actual bi-diac diameter is matched 
mth the nearest width measurement shown for the propel age sex 
group at tlie top of the table and the weight is read for the proper 
height at that width Children ivho deviate lery markedly from 
average, those too tall or too short, too broad or too narrow to be 
found on the table, should be considered individually 


*In preparing Tables I and II showing weight deviation In terms of wldtli deviation 
the regression formula J = (r t-^)x was applied as suggested b> Dr R. L. Jenkins. 

When X equals the percentage deviation from the mean ^ ale 
sex group and y equals the percentage deviation f'™”’ *1 ija. ,he 
and sex as given In Lie Baldwin-Wood table application of the formula jlelds tne 
following values 


Ages 


Male and Female 
Male 
Female 
Male 
Female 


C 

10 

10 

13 

13 


r,r 

0 48 
0 63 
0 623 
0 48 
0 51 


Or 

Ox 

2 19 
1 59 
1 46 

1 85 

2 05 


1 051 
1 007 
0 902 
0 951 
1015 


■rvmaie Id r-i VO rti 

It apprars then, that (within the limits of the tables presented In this 

de\ latlon AarttF In direct proportion to width deviation since p cQuals approximaxcij i 
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THE JOURNAL OP PEDIATRICS 


To test the supeuority of the new width-weight tables over the 
original Baldwin- Wood tables the amount of deviation from each 
weight standard was measured on a senes of 531 unselected healthy 
children Table III shows the average amounts of deviation above 
and below the Baldwm-Wood normal and above and below the width- 
weight normal for each age and sex Ages were distributed from four to 
fifteen vears and de^ lations were measured in percentage of the normal 



PlB S— This fin Is t«eDt} -three per cent o\crT\ eight 
BaWnln-WooU tabic, but since her n Idth-helght Indcr Is 10 . per cent 

- Ight Is onlj 12 3 per cent above the a\crage r 

CITic meafluremontB shown on the photOoTnpn 


juamwm-wooa tabic, but since ner wmin-neignt iiiuw av • 

the a\orage for her ago her weight is onl> 12 3 per cent \n 

age height, ani] skeletal build Blmwn nn the nliotograpn are u* 

mllllmotrrs nncl hectograms ) 
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The total group of children vary from the new table 48 1 per cent 
(0 090 per cent per child) ns compared with 71 5 per cent from the 
Baldwin "Wood (0135 per cent per child) 

For the general population ah represented by the 531 uneelected 
cluldren the new width weight table fits 82 7 per cent better than the 
Baldwin Wood tabic 



4 —Thla boy U fifteen p*!" cent undorwolebt by the etandarOf of tho B«Ulwla> 
TVood table, but emce hU -wlOth belcbt Index I* 7 7 per cent !«■ then the »vem«e 
for hU are hlj wclrht U onl> 7J per cent beltm the arcrace for hie ere. hefeht, and 
skeletal build (The roeaeurements shown on the photorraph are In mnUmetera and 
bectorrairUL) 
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Table \ I 

Peecest\qe Deviation Co»rerpo\di>;o to E.\cii Unit or Dchation Fhou the 
Meaj\ Wnrru Length Index 


WIDTH LENCrm fl'EHl.ENT DCVIATlOVfi EROM WEEAOE INDEX FOB E.\CH UNIT OF DEVIAITON 


INDEX 1 

1 I 

, - ' 

J 

, 4 

} 

C 

' 7 ! 


" I 

10 

160 163 

0 


20 

** i 

33 

4.0 

1 4G ' 

GD ' 

60 

06 

164 167 

0 a 1 

1 8 1 

1^ 

20 

8.2 

3D 

4D 

61 ! 

5 8 1 

64 

168 161 

06 

13 

LO 

2.5 

31 

37 

44 

60 

56 ' 

63 

162 165 1 

06 ! 

L2 

L8 

2-4 

3 1 

37 

4J5 1 

40 ! 

GA 

ca 

160 ICO ' 

06 

1^ 

L8 

24 

8.0 

30 

4J1 1 

48 

64 

6-0 

170 176 

00 1 

12 

1 17 

28 

2-0 

8.5 

4.1 1 

4 " 

r-2 ' 

5 8 


Exnniple The m«an wWth h Icht Indei for cl«\<*n >«r-old jrfri* la 181 (Bee 
Table V ) For a clrl of thl* affe whoae Index !• 168 the unit dcvljiUon U B and the 
petrenUgo of de\latk)n la 8 1 per cenL 0ho la 1 1 per cent broader for her hoJ*ht than 
the aTenice for glrla of her asre. 


Table TV is included for the convenience of those who are inter 
eated in finding the n idtb length indcv The hi ibac diameter is found 
along the top and the standing height in the left hand column The 
width length index appears where the two columns intersect 
Mean width length indexes for onr 4560 children b 7 age and sex are 
shown in Table V Tlie width length index for each child should be 
compared with the mean in this table, lus percentage deviation may 
then be found bj consulting Table VI To use this device determine 
the difference between the child's width length index (found on 
Table IV) from the moon for his age and sex (found on Table V) 
Locate thm difference along the top bne of Table VI Then find the mean 
width length index for ege and sox in the left hand column of Table 
VL The percentage deviation appears where the two columns inter 
sect This percentage deviation may be read as 8 per cent narrower 
than average or 12 per cent broader than average for age and aei ’ 
Smee percentage deviation in weight from the Baldwin "Wood table 
allowed for bodv build is equal to the percentage deviation found on 
Table VI the child who is 8 per cent narrower than average may 
weigh 8 per cent less than the weight assigned by the Baldwin IV ood 
table for his age and height The child found to be 12 per cent 
broader than average may weigh 12 per cent more than the weight 
assigned on the Baldwin Wood table 

In the rare cases where the percentage deviations from the width 
length index are more than 16 per cent on individual judgment should 
be made olthouth the principle of the relationship between width and 
weight IS still applicable If the table were extended to cover wider 
deviations from average it would become too large and the chances 
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of inaccuracy would be greater since extreme deviations would be 
based on too few cases The probability curve for deviation of normal 
persons from zero shows that there is one chance m about 150 of a 
deviation of 17 per cent and only one chance m about 500 of a devia- 
tion of 20 per cent 

SUMMARY 

1 Nutritional status remains the best single cntenon of health 

2 Relative uadth of the body, or body build, should be considered 
in judging appropriate weight for age and sex 

3 The relationship of body width to weight has been analyzed by 
mathematical coiTelation, using the measuiements of 4560 school chil- 
dren 

4 A simple method of measuring body build has been used to help 
determine appropriate iveight 

5 The four tiaits found to have the highest mathematical correla- 
tion with body weight are combined in new tables of appropriate 
weights for children aged six to sixteen yearc 

6 The new tables fit the general population much bettei than the 
Baldwin-Wood tables when deviations from both standaids are com- 
pared for 531 children 
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IZEREBITARr ATAXIA 


At.TiAn Penny Bloxsou, M D 
Hodbton, Texas 

B ROUSSEE gave the name of Pnedreich^s disease to the symptom 
complex de^enbed by the Heidelberg oUnician xii 1863 ^ This dis- 
ease 'Was characterized by onset during childhood, ataxia, loss of the 
patellar reflex nystagmus, pea equmua a slowly progressive course 
and its occurrence in members of the same family 
The oustcnco of this clinical picture was confirmed m a large num 
bor of pubbcatious but it was soon found that the disease was not as 
sharply defined as at first described Mane described a condition m 
young adults that had man> points in common with the symptom com 
plex of Friedreich, but diflLerod m that there was a later onset, greater 
unoertamty in the gait the tendon reflexes were present or eiagger 
ated, there were ocnlar palsies and occasionally atrophy of the optic 
nerve The existence of this clinical picture was confirmed by a nnm 
ber of observers and then cases were discovered combmuig symptoms 
of both diseases 

Most clinicians have come to the conclnsion, m new of these facts, 
that Fne<lreich s disease and Mane's cerebellar atana can no longer 
bo separated into two distinct groups either clinically or pathologi 
cally, and that it is more correct to inclnde both of these conditions 
under tho head of hereditary ataxia with preponderance of the spinal 
symptoms in some cases and of the cerebellar symptoms in others 
The spinal form of hereditary ataxia appears in the first decade of 
bfe as a rule, while the cerebellar form shows the first symptoma usu 
ally after the age of twenty However, there is no constant difference 
between the spmal and cerebellar forms as regards the age when the 
disease first makes its appearance The outstanding symptom of the 
cerebellar form of hereditary ataxia is the uncertainty of the gait 
The disturbance of coordination affects not only the walking but also 
the standing and sitting postures^ The motor unrest is not co nfin ed to 
the legs and early involves other portions of the body producing wob 
bbng of the head tremor of the bands, and ataxia of the arms 
Peenbar postures of the feet are often found in the spmal form of 
hereditary ataxia. The malfomiataons are oansed by an over extension 
of the large toe which may be an early symptom As a mle it is 
followed by a further malformation of the foot and clawbke position 
of the toes Eoentgenograms do not show anomalies of the skeleton. 
It ifl interesting to note that as a rule either the male members or 
tho female members of a family are exclusively attacked However, 
there appears to be no difference between the sexes as regards fro 
quency 
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The beliRMor of the patellar reflex is not constant As a rule, the 
patellar reflex disappears earlj'' m the spinal form of hereditary ataxia 
and IS exaggerated in the cerebellar form, but there are spinal forms 
of the disease with exaggerated patellar reflexes and cerebellar forms 
of the disease with diminished reflexes 

When the spinal form of hereditary ataxia has existed for some time 
there is a scoliosis or kyphoscoliosis, due to the weakness of the spinal 
muscles 

A senes of important cerebral sj-^mptoms frequently accompany 
hereditai-y ataxia Nystagmus is common in the spinal form and oc- 
casionally absent in the cerebellar tjqie Disturbance of the ocular 
muscles, such as strabismus, ptosis, and diplopia, have been observed 
m the cerebellar type Optic atiophy is frequently present The 
pupils are normal 

Speech might be compared to the gait in that it is slow and some- 
times scanning The speecli defect usually increases with the seventy 
of the disease The intellect is also impaired in the spinal form 
There may be a few infrequent symptoms, such as profuse salivation 
and forced laughter 

It was formerly thought that m hereditary ataxia theie were few 
if any sensorj- changes, but in the light of later case reports with ana- 
tomic studies this view has been changed 

The problem which the disease presents is not so much the distnbu- 
tion of the lesions with the resultmg cbnical picture as the causation 
and exact nature of the affection The following case report is given 
and the literature bnefly reviewed in order to help further determine, 
if possible, the nature of hereditary ataxia 

CASE REPORT 

Y , vliite female child, three and n half rears old, vos horn November 21, 
1927 At this time her father rras tivent-\ rune years of age and her mother twenty 
fire years of age. There were two older children, a girl of six years and a girl of 
two rears, both apparently weU. The mother had one miscamago at four months 
between the first and second child 

The father ’s mother at the age of thirty fire developed an ataxia and eventually 
had to bo placed in a hospital The father died a few months after the patient was 
born 

The mother’s health was good while she was carrying the pahent Birth was 
normal at full term, and the infant weighed nine pounds and twelve ounces Peed 
ing had to bo supplementary 

At the age of five months the mother noticed that while the infant had developed 
remarkablv well physically she could not hold her head up Because the child was so 
chubby the mother thought she was just lazv At six months the infant could hold 
her bottle The chUd continued to gam but did not improve mentallv She was seen 
bv several physicians who informed the mother that the child had a birth injury 

At the age of two and a half years the child was beginnmg to sit alone and 
conld hold her bottle She weighed S5 pounds At this time she developed an acute 
illness with fever and nn eruption which the mother says looked verv much like 
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meatlci bat bcr doctor diupii»>w d ns Hrnrict io^^T bho waa quite 111 at this time 
lost mucli rrciglit and oral \or\ wink Hlic gmduiiUy rocovcrcil but it wai now 
notlocil that when the elilld rt>a<“bod for her Itottlc ibc would grope tomothlng 
that alio had not don© Lefon In nddition It was noticed that she was wobbly ’ 
Eieopt for this one illness the child Imd been well 

Tlicre liaic iKsjn no inocolntiona ir \ocrination 

On pbytlcol examination the <liild uns kein to Ik, obviously defective mentally 
bUo wns quite chubby her height wn So in lies and weight 38 pounds. The tem 
liemturu was normal. Tlio cbili wonll oicasionnlly grimace and roll her head to 
one side or the other She wonll roll her iKwIy and the spine was quite bowed 
6lio was unable to walk. 



FJe I 


Tho face shoned but little cxxiretaion Tlio linlr showed noUilng unusual ond the 
scalp was oppurently normal 

The eyes showed no strabismus or njstngmus. She would follow her bottle and 
n light Tlie pupils wore regular equal and reacted to light- Ophthalmoscopic 
examination showed a slight Inerenso in paleness on tho nasal side of tho optic nerve. 

Tho teeth omd gnms were normal 

The spine showed a kyphoscoliosis. Tliorc was eonsldcwablo weakness of the spinal 
ntnsele# 

The heart and lungs wero normal 

The abdomen was rather flabby The spleen and Ihcr were not palpable 

Tho lower extremities showed a great deal of flnbliv tissue with poorly developed 
muirlc*. Motion was considerably restricted "WTien supported, the child kept the 
legs together though there was no abdnetor spasm- Tliere was dorslfleiion of tho 
large toes 
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Tlic cljUd Lad fnir uic of tlic nnon nlth marked utaxln and could bold her bottle, 
ilosclo development was onlv fair 

The neurologic exnminntlon of tUi cranial mrxes sliowed no nbnormalitle*. 

There vras Bome weuknets of the muacl** of the trunk resulting In the kypLo- 
Bcollcwla. The child could not cranl or nalk anl when sitting down was atnilc and 
ttoqM graduallr roH over on her hack to nnruc her bottlo 

The biceps, triceps, patellar a» d ankle reflexes wire hyperactive. Plantar stimn 
lation gave dorsillciion of tho large toe 

Bonsitliity was apparently normal 

The blood ‘Wntsermann was negative Spinal pnneturo was not done 
PATiioLorr 

Tile changes lu the posterior coIudidb are the most definite and 
invariable fentnres of hereditarv ataxia being esaentiallT a systemic 
degeneration mth neupogbar proliferation of the dorsal column The 
disease process la not confined to the postenor colnmns but is more 
diffused inth the causation quite obscure The tracts most commonly 
mvohed are the crossed pyramidal tracts, tho colnmns of GoU and 
Bnrdach Gower^s tract, tlic direct cerebellar tract, and, on some in 
stances, Lisaauer s tract and the column of Clark In tbe upper part 
of the cord the degeneration, as a rule, is not so pronounced but in the 
lumbar and sacral regions tbe degeneration involves almost completely 
the dorsal column 

A number of reported cases record no sensory disturbances This 
paradox of preservation of sensation with pronounced degeneration 
of the posterior columns has been variously explained Friedreich^ 
said that the dorsal columns conld not be the principal sensory tracts 
MuHer* came to the conclusion that the sensorv impulses were con 
ducted by naked axis cvlmclers within tho degenerated tracts 
Dejenno* thought that sensation was not affected by degeneration in 
the columns of GoU and that alterations in the posterior oolnmus may 
exist witliout sensor? clmnges iUott^ claims that the neurones con 
sisting of smaU ceUs and fine fibers a\hich subserve cutaneous sensory 
and viscerovaRciilar functions, are not affected in Friedreich's disease 
as m tabes dorsalis and in consequence there arc no ausceral disturb 
ancos or loss of cutaneous sensibility Pfeiffer^ believes the charac 
tenatic senson loss when found lu Friedreich’s atarm is an essential 
rather than an exceptional feature in Gie symptomatology of the dis 
ease lie points out that when the forms of sensibility transmitted by 
the dorsal columns are unpaired with only moderate ataxia, tho dc 
generation affects principally the posterior tracts , bnt when sensor? 
loss 18 slight m proportion to the ataxia tho spinocerebellar tracts are 
affected more intensely than tho dorsal column tracts 

mSOUBSION 

The causation of hereibtarv ataxia is obscure and baa given rise to 
a variety of theories The fact that it occurs m several children of 



628 


THE JOT RVAL OP PEDIATRICS 


tlie same family at once suggests some obscuie familial defect, but 
the adclitioual fact that nuineious brotbeis and sisteis often escape 
indicates that the cause, whateier it is, is stiangely bmited or selec- 
tive in its action Gower’s theor} that the disease is due to an abi- 
otiophj, or dei elopmeutal defect, has been leceived with some favor 

■Williamson” suggested that the location of the lesions in the posteio- 
lateral regions of the cord may be due to a less adequate blood supply, 
the supposition being that the local lesistne poiver is less These 
legions receive then blood supply from small meningeal blanches in- 
stead of the deep central artery as in the anterior and ceutial parts 
of the cord 

That the disease first makes its appearance with an acute infection 
is well lecorded Hess^ reporting case histones of twin boys develop- 
ing Fiiedieich’s ataxia aftei an attack of influenza in 1918 laised the 
question as to whethei he was dealing with boys with a normal mental 
and physical system who had undergone an acute infection of the 
nervous system resulting in degeneration and scoliosis, or whether the 
acute infection resulted in degenerations in congenitally defective 
nexwous sj^stems, and came to the conclusion that he was dealing with 
Fnedreich’s ataxia Lloyd and Newcomer” leport two children, of 
the same family and of the negro race, with indications of an unstable 
nerxous system, the younger of whom developed ataxia at tlie age of 
SIX when he was recovering fiom typhoid fexei The development of 
ataxia in the present patient who obviouslj had a pool mental pattern 
was immediately preceded by an acute infection 


SUMMART 

A case of heieditary ataxia of the mixed tj-pe occurring after an 
acute infection in a uhite female child of two and a half jears is 
reported 

The child in question had an ob-\uously defectne mental pattern 


COKCLUSIOX 

Exidence is piesented that given a congenitall} defectne nervous 
svstem in a child an acute infection can initiate a dcgeneiatne process 
of the dorsal columns of the spinal cord 
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MRrijISJI A^D H'iPJ'Rr] \sio\ IN INrVNI "S ASSOCIATED 
N\irii vdmwt ri nior 

1■I!A^K VI TOrlll.JUlT AID 

S<Hr\F<Tvm \ \ 

\ ;jfsoLintc(l will) ndn »»1 tniiior Ina been frequently re 

’ ported Losions of tlu ptt iitan mnv apparently produce a 
similar picture but C ushinp h smuIditu ' attributed to pituitary bnso 
plulism docH not appear to mcliidi the tliHnf,es m cTteninl genitals so 
fitnking m adrenal subjects and Iuik been more often enconntered in 
Its extreme form in ^ ouiig adults lii an attempt to explain the sum 
lanU of Ri,ms produced by ksions of the anterior lobe of the pituitary 
and tlic Muprarciinl cortex Lan^don Brown* calls attention to the fnot 
that both of these glands arc m close aHsoomtion with nervous strnc 
tnres, the adrenal medulla bung developed from sympathofic ganglion 
cells and the pituitary connected with tho In-pothnlainns 
Renal Iniicrncphroma apparenth inon common m later life is not 
liclipved to produce nn\ alteration in sexual characteristics A funaU 
number of malignant tumors of (lu orarr are accompanied bj pre 
mature sesuol de^oloplnent which accordinf. to Praiilc * must be 
ascribed to the influence of the oiarian growth hreause of the fact 
that recession of the preinahirity takes place after the removal of the 
tumor naturally no Mpilism would result Pineal tumors aUhough 
thc\ may ennse sexual procosity and obesity are not knowm to cause 
^^^ll8^l Tlicy apparently occur far more frequently in boys 

Tlie ease to be reported jr unfortunately incomplete in that no 
autopsy was pennittcd and therefore no opportunit} to examine the 
head postmortem the -sery small sella turcica appearing in tlie x rav 
film, however, strongly suggests the nonparticipation of the pituitary 
The suprarenal factor was defimteh demonstrated at operation the 
manifcstationfl being those expected from n Ruprarcnal growth occur 
nng m infancy obesity precocious dc\elopment, hirsuties voice 
change vinliara, and marked bTpertropli\ of the clitons and external 
genitals together with hrpertensiou and cardiac enlargement 

The infant two rear* and two wocltn old nnd of Itnllnn imrmtngc cntei-cd the 
Pediatric Pepartwent at tho hUin Diwpiinl on March 11 1933 8bc woi hrooght Iji 
br tbo po-rtmti, who feari?d a conyulrion with tho lilrtorv of baring had convaUioiii 
on nnd off over rinci litrtb On tlio dnj of admlwion »bo bud become Ttry 
CTtinoUe There 1b n rcrj Indoflnlto libitorr of mild dej^reci of precocity in two re- 
lated ehildron one a eounln Tlio father In eieeptlonnlly dark and rinlo in ap- 
pearance the mother largo, dnrk nnd Imnibomc mthcr than pretty 

Development wo* doBcribed ai nonnnl op to the end of the ninth month. She 
woB mentally alert oat up, walked talked nod eul hor teeth nt the nsnnl age poriodi 
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but at nine months she began to gam weight very rapidly and a dark growth of hair 
was noticed all over the bodj 

The infant was well supplied with subcutaneous fat, ciqiecially about breasts, 
shoulders, and face, her weight was 38% pounds, her features were masculme, and 



FlP l—Ocneml appearance of child Bhowlne growth of hair and enlarged cUtoria 

she had a profuse growth of black hair on the back and pubic region, heavy eye 
brows, and a rather definite mustache The scalp hair was abnormally heavy and 
extended onto the face Her dental formula was normal for her age A papular 
rash and some pigmentation of skin were noted Most str iki ng was the development 
of external genitals enormous hypertrophy of the clitong, promment vulvae, and a 
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aenw) proMli of imblc hair the ro^in i penloos and tho orothra in the normal potl 
tion in relation to vagina and cUiori*. 

PhTaical einmlnntlon ahon-od th h -url cvilcntlv enlarged to the loft and a Tnni^ 
eonld bo felt in the right abdomen or at least a distinct dlffereaeo in the trro sides 
^ ondent open pcrecMlon and pilpation iiithongh stadp ot tho abdomen rras 
tendered exceedingly dlfilcult 1 v tli bioud prcaanre registered 10OA1O and 

the oyegrounds rvero reported ns Hh«\ m" eviJ nco of hTpcrtenidon Dr Park, rrho 
made tho ophthalmoMoplc atmUee r i >rtcd tortuosity of the blood vessels aimflar 
to that found in ensee of htgh bl M jijaure btforo learning of oar pressure 
findings. 



Flff — X rsy of skull shOTTfa* small sella turcica* 


X my of tho aknil taken laterally showed nothing other than a ecJla tnxelca which 
appeared extremely small This might bo interpreted as IndJeating a small pituitary 
bat it Is only fair to noto that the signlflcancc of this finding has been questioned. 
The thickness and contour of the eroninm seemed normal for a child of that age 
The heart shadow was extremely large in keeping with the blood prcesur© and 
confirming the physical findings. A more than normal opacity in tho right abdomen 
seemed to give additional confirmation to tho dlognoili of right adrenal tmnor A 
ragged appearaace of tho lower epiphyses of the femora was demonstrated 
ness of the clinold processes has been noted in two esses quoted by liangdon Brown 
ns apparently due to deficiency of ealclnin salts Sovcml examinations of tho nrlno 
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rL\ealcd onh a large auiouut of amorirhous material and a \ti} faint trace of 
albiunm, sugai was alm>a iliscnt, no blood i\as found, tlio number of Icucocjtcs in 
significant 

Blood Wasscrmann and Kalin tests nerc ncgntiie Blood sugar 130 mg jicr 
10(1 ic, possililj somewhat high, orjthrocjlcs and hemoglobin Ion, with a leuco 
citosis of 24,000 tno days before operation 

The patient was operated on the eighth day ui tlic hospit il by Dr Stanton, and I 
quote from Ins rciord Uterus apparentlj normal for age Oyarics (estimated) 
1x4x3 cm , ecjual in size Both adrenals nero large, the left am iller than 
the right which nas ndhtrent to the bver and measured approximatelj 9 by 0 bj 7 
centimeters, and so soft that it indicated malignancy , both were separate from the 
kidnecs The right adrenal was shelled ont subeorticallj A’en little hemorrhage 
nas reported at operation, although there was some oozing from the incision later 
Death occurred within thirty siy hours. 

Xo postmortem studi nas possible other than ccamination of the tumor mass 
bi Dr Elba Kellert Its noight nas reported as 7D 7 gin, the specimens consist 



Fig- 3 X raj of chest, showing enlargement of heart. 


mg of scleral masses of pale yellon, bloodstained, fatlikc Dssue, cstrcmelj ragged 
and irregular in shape, the largest piece measuring G by 4 o bj 3 cm This piece, on 
scetion, nas seen to consist of soft hemorrhagic tissue somewhat rcscmhlmg dark 
red blood clot at the margins of which was soft, grayish tissue Dr Kellert reported 
that sections shoned a cellular tumor together with eytensiio areas of necrotic 
tumor tissue and hemorrhage, the tumor cells large, poorly defined, and laryang 
greatly in size They ajipeired to be somewhat rounded and contained lacuolatcd 
cytoplasm The nuclei laried greath in size, many macromiclei and all stages of 
chromatic change being present Certain cells contained sea oral nuclei and others 
nuclear figures The cells shoned no definite arrangement but there avas a sbght 
tendency to grou in columns Vera little stroma aaas present Anatomical diag 
nosis Adrenal carcinoma 


The case is of the coitical tjTie with definite, easily mterpieted syn 
drome, although lesions of the pitnitara and pineal must be e\cluded 
as cansatne factors Tnmois of mednllarj origin of the type fiist 
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described bv riutcIiinHoti jm lu < uuh \a^UL F\Tnptoni8 referable to 
flio abdoiiieii uiitil liio thuraiii.iiM * lu^ tiMiiimt of the bicnil otcurs^ 
their carlv dtngiiosis seem riu U pi ' le HlUiuupb Peterman/ com 
lucntinp upon n case of his t \\n hlnUs that tiimoi's of the npht snpro 
rcnnl gland nsuallv prjdiKi ibi m iii 1 piin and tlms direct attention 
to their presence 

In n ncciit numlicr of tlic Ih >>ii of Sm /rn/ Lelinmn “ of the Uni 
Toraitj of ir^,inin n nte^ of a i a e » t u Ireiial tnmor removed from an 
infant of eleven months In ^\l^llTI F artlett of St Louis A desenp 
tion of this ease nas publNlnd in UH7 and ennimented upon as dis 
tinctne among niuTifTi rentiati d Tnmm-' ns the first ease snccefisfnllv 
operated upon The child w is nb\e and ni pirfect health fifteen venrs 
later Collett s cost ® opciated upon in l‘)21 v\as at that time believed 
to bo the first to rOLO\cr altbough recovery yns not complete, all signs 
of yiribsm having not }et disnpptaied after two rears Tlus cose is 
eapeeinlJv interesting in that nu indirect laiTHgoscopic ernmination re 
vcaled the ■vocal ior<ls uunsunlh long and broad almost as in an adnlt 
male \ine V cars Inter Hams and Plevi's reported theirs ns the second 
Bncocfsfnl case 

Probably the voungest recorded case m that of Lightwood ’’ a mole 
infant of eig^liteen v\ eeks Tlic appearance of the babf was described 
flfi peculiar on account of the Msible hard deposits of fat in the checks 
and around shoulders and scapulae There was a florid color of the 
face and the hair on the head waa plentiful with slight growth on the 
forehead bnt no de^clopmcnt of hair elsewhere A mass was felt m 
the left flank irbiob appeared larger and lower than n normal left 
kidney Pneumonia developed and death occurred elc^pn da 3 T after 
admission to the hospital The tumor wan demonstrated at autopsy 

In the last few v ears the results of surgical removal havo been most 
encouraging though ccrtamly dependent in malignancy npon early 
recognition befon metastasis lias occurred CeciPs recent statistics* 
show that all the cases that had cortical hrpendasia and adenoma es 
ceptiiig wliere congenital recovered from the operation and also were 
cured of the disease with loss of abnormal distribution of hair and fat 
and recession of the clitoris to normal Twenty two per cent of the 
patients with hvpeniophronm oompleteL recovered Since most of 
the fatalities occurred witliin a few hours after operation a technic 
designed to prevent shock is essential Cecil advises tying of the ves 
gels particnlnrb the veins before manipulating the tiituor to ohviote 
the danger of ractfiRtases of detached particles and to prevent a large 
amount of secretion from being suddenly squeezed into the circulation 
It IS imperative to know that the corresponding gland is functioning 
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TUB TREATMENT OP I’ERTussib WITH GOLD TRLBROMIDE 
Rnporr op bevi-KTi Five Oases 
J FPjTein SIJ) 

^EW \ORK 

TpERTUSSlS 13 one of the onunen communicable diseases of child 
hood nlTccting all racis in nil <limates It vanes greatly m its 
epidemiology, Mnilenco and senMonal prevalence Since the disease 
IS nnivorsal and there is only a slight natuml immunity to it, the ntun 
ber of whooping cough cases roust be \ti'v large The death rate from 
n hooping cough per 100,000 population m the registration area m the 
United States for the last thirty years a\eragc3 9 92 The y oimger the 
child, the greater the mortality The number of children m the United 
States dying from pcrtnssis and its complications is estimated to bo 
about 25,000 a year 

History — In all probability, whooping cougli was kno\\m to the early 
Greek Romnu, and Arabian physicians and to the physicians of the 
middle ages The first epidemic of pertussis occurred in Pans in 1578 
and was desenbed by Balloniiw The second epidemic occurred in 
London in 1G58 and was recortlcd by Thomas "Willis Sydenliam de 
scribed tlio disease more folly in 1670 and again in 1679 Pertussis 
appeared in Germany in epidemic form in 1724 During a general 
epidemic which spread throughout Europe in 1732 the disease was 
carried to America 

Etiology — ^An organism of the influenza group which is known as the 
Bacillus poiiussis or the Bordet Gengou bacillus has been generally ac 
cepted 08 the etiologic agent of whooping cough A great deal of 
doubt has recently been cast on the etiologic rclationslup of this or 
gamsm to pertussis !Much research work is m progress on the otiol 
ogy of whooping cough and some flltrahlo virus may be found to bo 
the real cause of this universal disease 

Auaiomic and Physiologio Pathology — The chief anatomic pathologic 
condition in pertussis is a catarrhal inflammation of the upper respirn 
tory tract with degeneration of the ciliated epithclinm The mucous 
membrane secretee a thick, whitish, tenacious substance consisting 
chiefly of mucus epithelial cells, leucocytes, and mioroorgamsms The 
submucosa is swollen and edematous and there is in many cases, a 
ponbronohitis with a peribronchiolitis There may be other patho 
logic conditions affecting various organs as a result of the toxemia or 
the physical violence due to the stress and strain of coughing The 
phymologio pathology is chametenzed by a hyperimtabilitv of the cough 
center The toxemia of whooping cough lowers the threshold of the cough 
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ceutei bo that the slightest ceutial oi peripheial nutation causes a shoAvei 
ot coughing spasms Tlie pioxiniit^ of the congliiug eeutei to the 
lespiratoij and the Aomitmg centei-s accounts foi the respiratoiT dis- 
tiess and the fiectnent vomiting in iieidussis 

Z)ia(/)ios?s — In the maJ 0 ^lt^ of cases, tlieie is no dithcultc in making 
a chricct clinical diagno'^is of peitiissis A hactenologic, hematologic, 
or seiologic diagnosis is ot lalue in doubtful cases A liistoij of e\ 
posuie to the disease a pei-sisteut paiovysmal cough -with a tendenej 
to be ivoisc at night, a negatne finding on physical examination, and 
an appaientlv well child betcveen the paioxysms aie indicative of 
whooping cough 

TREATMENT 

Duiiiig the middle ages, and eieu up to the 8e\enteenth ceiituii, 
n hooping cough uas tieated nith iiiational folk-i emedies Latei 
^allous hcibs neie highly recommended At the inesent time, a laige 
numbei of drugn aie being used nitli pool theiapeutic results Vac 
ernes haie been used foi some \ears nitli giadnally diminishing en- 
thusiasm Convalescent blood scium has been tned and discaided 
Ethci, given intiamusculaily oi bj rectum, has been in vogue foi 
some time, but has proved of little value and much discomfort X-iay 
ticatments ovei the chests of whooping cough patients have been tiled 
but have not gained much theiapeutic popularitv Caibon dioxide 
inhalation was leeentlv suggested but its piactical application is dif 
ficult in geneial everyday practice 

In an effoit to find some icliable imdieine foi the tieatment of pei- 
tussis, I began seveial veais ago the stiidj' of the theiapeutic effect 
of the anti-whoopmg cough di-ugs in common use I divided them as 
iieaily as possible, into hviviioVcs, sedatives, and antispasmodics and 
gave each gionp a caieful and thoiongh tiial in n faiily laige numbei 
of cases The results vvrie not eiicoui aging I then made a special 
study of the bromides and classified them mto monobromides oi uni- 
v'alents, dihiomides oi bivalents, and tiibiomides or tnvaleuts Po- 
tassium bromide (KBi), sodium bioniide (NaBi), lithium bromide 
(LiBi), and ammoiuum bioniide (NHjBi) nie univalent hioiiiides 
Calcium bicmide (CaBu) and stioutium bromide (SiBi.) aie bivalent 
biomides Gold hiomide (AuBi,), non Inomide (PeBij oi Fe„Bi„) 
arsenic biomide (AsBr^), and aluminum biomide (AJBr^) are tiivaleut 
biomides In observing the action of the biomides, I found that the 
(bbromides gave bettei sedative oi bromine action tlian the mono- 
bromides and the tiibioniides wcie nioie etfective than the mono- 
biomides oi the dibiomidcs Of the tiibiomidcs, the most suitable 
prepaiation foi medicinal pin poses is gold tiibiomide Tins drug I 
have used m win ojuiig tough foi the last foui rears with sntisfaetoiw 
results 
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lu the tUerapentic stuil> of gi>ld m wlioopmj, coii^h I used the 
iieiitrnl salt of ^old tnbroniuh Tluh is a conipoiind of gold aud hy 
drobtomic acid ^vhlch has uo free ncid It la b^o^\ms]l black m color 
deliquescent and soluble in water Its gold content is about 45 per 
tout This clicmicnl is to ho distmguislicd from acid bromaunc N F 
i\hich IS an acid salt of gold and hydrobromic acid nith some free acid 
It IS reddish bromi unstable, -verj deliquescent, aud freely soluble in 
uator It contains about 32 per cent of gold 
Tile plmnuncologic action and tbe tliempeutic effect of gold tn 
bromide in pertussis is probably duo to a specific cbcmical renebon 
betweeu tbe gold aud the tnbromiuc ions i\itli the formation of a 
compound which has neuroscdnlnc, nutispasinodic and antibacterial 
action The compound of gold tnbromidc reduces the reflex imtabil 
ity of the cough center and causes general sedative and antisposmodic 
effect It shortens the period of the illness diminishes the number 
and Re\cnt> of the paroxysms, and prcAcnts complications 
Treatment tonaiatcd m the administration by mouth of a solution 
of gold tribroniidc in water The dosage lancd uitb the age of tlie 
child and the SQ\crity of the paroxTsnial cough As a geneml rule 
Mo to of gram three times a day afttr meals and once at mid 
night was given It uns found liowcAor that a solution of gold tn 
broitudo in nater did not keep well on Btomlinr, for some time There 
were frequently some alight chemical changes \x itli a sedimentation diu 
probably to oxidation To avoid using an unstable medication I am 
now prcaonbuig a uniform stable palpable preparation known as 
Elixir gold tribroiuido (Flixir bronmurate) ♦ flip dosage is a tea 
spoonful three or four times a dn^ after meals 
IfesuU of Treatment — Tlio result of treatment m 75 whooping cough 
ease* during the last four \carR was most encouraging Of the 76 
patients, there -were 43 females and 32 moles tlie ages ranging from 
two weeks to eight >earfi Tliere were 2 adult cases In about two 
thirds of the whooping cough patients the cou^h subsided in tliree 
weeks, in the others it abated within from fi\o to se\en weeks Tn 
all cases after three or four da^8 treatment \nth gold tribromide the 
cough was less frequent and less distressing tlic attacks were shortc.i 
and milder tlie vomiting ceased and the sleep was more restful 
There were no recurrences, complications or fatalities m this senes of 
cases In 25 controls who recened the usual nntipcrtussis remedies 
the cough was frequent and racking, and the course of the disease was 
long larving from three to four raunlhs 

Postutal Treatment — If is well knomi that the cough in pirtu'wm 
18 worse at night In fact this has been acco))tcd ns one of the aymp 
toms of pertussis The reason for the mcessanl coughing at night has 

EHxJr noil Tribronill (FlliJr !^roncu^nt^) nm) be nbtnlnt 1 from ^hlcffcUn a 
r-) Xcw \ork rUj 
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uevei been made deal It occurred to me that this was due to an ovei- 
stimulation, during sleep, of the cough centei which is hypei sensitive 
m pertussis In the leeumbent, sleeping position, the lungs do not 
expand fully and there is a decrease in oxygen and an inciease m the 
carbon dioxide of the blood This mci eased concentration of the car- 
bon dioxide in the blood causes an ovei-acti\itj of the hyperinitable 
cough center gmng nse to the distiessmg paioxysms at night To 
overcome this most annojung condition, I have whooping cough chil- 
dren sleep in a semi-reclining position When propped up in bed, 
there is a better ventilation of the lungs with fieei lespiiatiou, iiioie 
oxygen inhalation, less caibon dioxide conceiitiation and less stimu- 
lation of the cough center This simple postuial treatment is giving 
whooping cough children cousideiable lest at night 

SUMMARY 

Whooping cough is a serious disease in its mortality rate, complica- 
tions, and sequelae It affects aU races in all climates It is essen- 
tially a disease of childhood The etiology of pertussis is still not 
definitely established The anatomic pathology shous an inflamma- 
tion and degeneiatiou of the upper lespiiatoiy tiact Physiologically, 
theie is a hjperuntability of the coughing leflex aic which lesponds 
to the slightest physical oi psychic stimuli Jtlost of the tieatments 
recommended foi whooping cough are eitbei ineffectual oi not piac- 
tical of application As a result of a study of many di ugs, especially 
the bromides, m the tieatment of ivhooping cough, gold tnbiomide is 
seemingly an effective remedy in a large number of cases The eailiei 
in the disease the treatment is begim, the quickei and better the re- 
sults The compound of gold tribromide inhibits the coughing leflex 
aic, allays the geneial uerious irritability and relieves the spasmodic 
attacks which cause damage to every system of the body 

222 East Eighty second Street 



ANTIQUEf> or PEDI VTRIC INTEREST 
T G H DkakaMB PECr(C) 

AS EARET ns 1G8C potfen- ^^orks hod been I’stablished in Stafford 
^ ^ shire tvEcro cla\ cud coal wire oaeilv obtainable 

Joainh Spode the founder ol flit, fctpode firm nag onguiollv appren 
tieed fo Thoiima Mhicldou, ivliere he worked nith Joainh Wedgnood 
In 1770, he hoiig-lit the potten works of Banks and Turner at Stoke 
and in 1797 nns snoceeded hr Joaiah the second dnrmg nhoae period 
J\illinin Copeland was taken into the firm Joainh the third died in 
1829 In 18.12 Thoinns Gorrett joined the fimi and until has retirement 
in 1S47 the finn tins tcnoim as Copeland and Garrett late Spode. 



Spode Staflordalilro transfer printed jwttery feeding bottles (length 7 inches) 
Msiki Left aT^rt right, Oopeland and Garrett late Spode, drea 1853 center 
Copeland late Spode circa 1B47 

Since that time the style has been Oopeland late Spode The maiiA 
prodactious associated with this famous factory are ati}] perpetuated 
by Messrs 'W' T Copeland and Sons 

In 1780, Thomas Minton ccgrnied lus famous -miJow pattern evolv 
mg and arranging his design from several different Chinese Hources 
Originally there were only t^ro figure* on the bridge, no flying doves 
and no conventionalized cedar The pattern was an immediate sue 
cess different versions were engraved with additions from other 
Chmese originals and finally the pattern as we now know it was 
evolved Prom the final composition has grown np the legend o£ 

From the Ixpartment of peOlntrlc* UnlWilty of Toronto, nnd tb« lliwpltftl for 
Skk Children, Toronta 
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tlie ]o\e oi a daughter of a Ohmtse uiaudaiin foi luu tathei \ see- 
letarj aucl tlie punislimeut by jmpnsonmeiit of the daughtei bj hex 
fathet who had intended Jiei foi an old but wealtln snitoi , of the 
escape of the levels to the cottage bj the sea wheie the life honej- 
nioon was to be spuit, the binning of the cottage bt the disappointed 
‘^lutor and the tiansfoimation of the loieis b3 the Iniinoital Gods 
into two doies 

Tiansfei punting of potteij nas intiodueed into Staffoidshiie bv 
Josiah bpode in 1784 with the old n illow pattern Later othei blue 
punted designs weie used 

Transfei punting is a method of punting on a iigid oi uneven 
surface bj^ means of paper prints appbed to the ware It was piob 
ablj' used fiist bt the Batteisea Enamel Woiks about 1750 Some 
"uhat latei its use m deeoiatmg pottei-j vas discoiered indepcndenth 
by Sadlei of Lnerpool vho with Qieen was so successful in this 
method of deeoiation that potteiy was sent to them tiom all parts 
of the coiintiy foi punting 

In trausfei pnnting a metal plate, iisualh coppei, is engiaied in 
the usual vaj' but somewhat deeper than foi piinting on paper 
since the flung of the potteij reduces the stiength of the coloi-s 
The color is then nibbed into the lines of the wanned plate the 
superfluous pigment is scraped off and the suiface is uiped clean 
with a pad A pnnt is taken on damped tissue papei and this is 
applied to the waie and caiefiillj nibbed into contact The piece is 
next immei’sed in water, winch icmoies tlie papei and leaves the 
pnnt unhaimcd since the pigment is mixed nitli linseed oil The 
piece IS then filed ovei oi iiiidei glazed as the case inaj’" be 
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Ijec FoiniurtT IIiu M D Him iloiMji, Iowa 

I \ TIIF CntiL«l Ro\n(*\\ of tlip oaolxr 1412 is.sut of Tiic Joubnai 
OF l*EDiATnrc^ flic ntfeuijit whn mad'* to Hum up the provaiJmg \ ie\vs 
on fubtttuliwis in chi/dnn Tins disiuHsioii ih uitendeil an a continun 
tion of tlint report and ir ba'<td on tlu litoraturc of the past i inr 
The Nufinnnl Tuhcrtulosis VssuLjfltioji’ has jinhlishwl « &(*coiid bro 
churo entitled ChUilhuod Ti/ft/' of Tul>eicido<i<i Diapuostic Aids, TCith 
chapters h\ Opie Vronsou Mel lu (Iran, and lliadwick It has re 
Lcnf'il the apprn\nf of tin C oiomittoe on Childhnnd Tulierculosis of 
the Aineritnii Snnntonuui \H-sociation and is to be liifrhlj rccom 
laendecl to those ho nish a < (ear imd couciro presentation of tin sub- 
ject m condensed form 

Dr T A ■^I^crh’ has also ptibiwlicd a second bool called The ( Jnhl 
ai((f ihf Tuhemilo^ik ProhUm which not onl\ sums up in d(t«ij the 
present conceptions of the sabject but also contaniK mam aihamed 
ideas Athicli ho lins ncipured aa a roMilt of liis extra i\e stndiea at 
Tjyinanhnrst durinj, the past dreado 
Tlie set up at Ijrnundiurat ban embodied an unnsiial ojipoitunitv for 
a follow up Btiuh of n larpe imuiber of tnbircnlous children o^er a 
period of ten xenrs Tlie results of this ten ^^arpPllod of stiuh linxe 
been published by Dr 'Miers chuf of staff and b^ Dr CTjcster 
Stewart pediatrician on the staff m a number of ni tides Their ob 
serNations hnxe foreed tliem to conclusions that m inaii^ instances 
arc in direct conflict with beliefs ^cuerallj held hut which on the 
whole Iiaxc tended to nmphfj and dm if) the whole picture In the 
pages that follow the opinions of tlnsc antbora have been free!) set 
forth for the purpose of bnuging out full) these new concepts estab- 
lished In them 

TEnilTNOlAKlA AND CLABBIFIP VTION 

Sojiie oontnners) oxjsts jn the literature ns to tlio c}n''Sifieation of 
the \nrioui4 tvpes of lesions occumnp in cluldren fls the result of first 
infection hv tlio tubercle bacillua The brochure rcfeired to above 
rttfttes that The childhood tviie of tnbercnloais is the uamo adopted hv 
the National Tuberculosis Association to describe the diffuse or cir 
cnmscnbeci lesions in the hinirs and nsaocinted tracbeobronchml Ivtaph 
nodes resulting from a first mfectiou of the pulnionarv tessne unth the 
twbeTC.le bivciUuR It la recommended that tins term childhood iype of 
tuberculoflig, be n«sl instead of infantile ' juvenile ’ or hilum tuhemi 
losia. It speciflcall) inchidea lesions of tho traclieobrondnnl hunph 
nodes The cluldliood tvpc of tuberculosis is usually found m chil 
droiu It mfreqnently ocenrs in white adults but ir not uneominon in 
adult negroes ireiicnus Amencan Indian*?, lorto Ricatis and Fill 
pinos 

« 4 J 


642 


THE JOURNAL OP PEDIATRICS 


In a subsequent cbaptei McPbedran classifies tbe lesions of child- 
hood type tuberculosis on the basis of x-ray obsen'ations as follows 
“A Pocal tuberculosis, caseous or calcied nodule B Tuberculous 
consolidation of a lobe oi wedge, progressive oi unstable, calcified 
spots remain if it clears C Tuberculous consolidation of a lobe or 
wedge, retrogressive and benign Pew stiands lemain when it cleare 
D Diffuse, childhood type tubeieulous infiltration Confluent broncho- 
pneumonia IS the serious lesion of this type and often precedes E 
E ilfiiary tuberculosis P Tubeiculosis of tiacheobronchial Ijmph 
nodes, uncalcified 6 Tuberculosis of tmcheobronchial Ijmph nodes, 
calcified ” 

Myers® states that their piesent classification consists of 

1 Negative to tuberculosis In this gioup are placed those children 
who are negative to the tuberculin test when a full milligiam of tuber- 
culin has been admmistered lutracntaneoiisly, and who have no other 
abnormal findings due to tubeiculosis 

2 Primary tuberculous infection This gioup consists of those chil- 
dren who react positively to the tuberculm test but in vhom no eii- 
dence of tubeinulous disease can be obtained b\ x-iav, physical, oi labo- 
ratory exammations 

3 Childhood type of tuberculosis In this gioup the childien react 
positively to the tuberculm test and in addition have some eiidence, 
usually by x-ray, of the location of the focus or the foci Tlie lesion 
may be represented by a shadow indieatmg an mflammatoiy piocess 
which is piogressmg, stationary, oi lecedmg, oi it may be lepresented 
by shadows mdicating deposits of calcium These lesions need not 
necesSanly be m the chest When evidence of calcium deposits is 
found m lymph nodes anywheie, particularly m the cenucal legion or 
m the meseuteiy, the classification is that of childhood oi fii-st infec- 
tion type of tubeiculosis Further subdivided mto 

(a) Those with the mflammatory stage when fiist seen, piogiessmg, 
stationary or recedmg 

(b) Consists of those lesions m which deposits of calcium can be 
demonstrated by x-iay examination 

4 Adult ti pe of tuberculosis In this gi oup ha’i e been placed all of 
the definite clinical fonus of tuberculosis whether the lesions appear iii 
the limgs, bony framework, or elsewhere 

ilyers expresses dissatisfaction with his second group He feels that 
a sharp line should not divide cases with demonstiable lesions from 
those mthout demonstrable lesions when a positive tubeiculm test is 
present m both groups He believes it is erroneous to attempt to dis- 
tmguish between tuberculous infection and tuberculous disease A 
positive tuberculin test means a focus of tuberculous disease some- 
where within the body, and onlv the pathologist has the light to say 
whether it is "healed” oi not 

Stewart* in a more lecent article expi esses his belief that the termi- 
nology and classification set forth m the previously mentioned bro- 
chure should be revised in order that it be more m keepmg with the 
known facts concerning first infection with the tubercle bacillus The 
term ‘‘childhood type tuberculosis” as now defined limits itself to 
mclude lesions occurring only in the lungs and tiacheobronchial lymph 
nodes Smce the primaiy focus or foci of infection mav be extra- 
pulmonary, and since the childhood type of tubeiculosis does occur 
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in fldul^ts, StcMTirt Xcols tlijt tlio tcmm **ftrut infection types of tuber 
colosis^^ or “pnmnn tuberculosis’^ irould bo more appropriate Fur 

tbcnnorc Jio objects (o the term adult tuberculosis' on the basis that 
this lesion does occur lu cluldrtn with appreciable frequency Ho 
prefers that these lesions be dosipuatcd by the term reinfection tjTie 
of pulmonary tuberculosis 

Ho )8 not satisfied yith a clnaaification based upon appearance of 
lesions in the x ray films of cheats ( ompared to the tubercnlm test 
and pathologic examinntion the i rar la a relatively crude screen 
ainco in only about 25 per cent of first lufectiou cases does the x rav 
reveal lesions with sufficient cleamcBS to be identified as such Ghon“ 
in hiB well known pathologic studies was able to demonstrate a tuber 
culous focus in 00 to 95 ptr cent of p08iti\c tnberonlm reactors 
Both Stewart and ih ers express their conviction that a positn c tuber 
cuHn test Bpccificnlly indicates a tuberculous focus somewliere within 
fho body, but our present methoila of crnmmnhon during life are 
inadequate to dcraonstratc such foci m at least half the children 

Stewart further states that no evidence is found in the follow np 
observations made during the post (kcade at Lynianhurst to 
indicate that cases prcaeuting Riii^le or multiple large^ partially or 
heavily caleiflcd scare ahov a defimteh greater tendency to manifest 
flympfoms of impaimicut in health referable to primary tuberculosis 
or to ffuffer a dafTcreut nUimato fate thou do infected chiUlren who 
havo small or no lesions demonstrable during life As for as I have 
been able to ascertain, all eases of pnmarv tuberculosis are basically 
identical except that a few cases (from 3 to 4 per cent of infected cluJ 
dren) with acute diffuse x>nmnry tuberculous pulmonary infiltrations 
cxliibit symptoms n hich on this basis temporunlj distinguish them for 
a time fium the general group of infected cases After these acute 
mamfe^ationa subside patients with first infection types of tubercu 
losis are clinically indistinguishable from oue another as a rule and 
remain so until the day arrives when rcmfections transfer a certain 
percentage of them to the conauiopfive group 

A classification proposed by Stewart outlines roughly the stages of 
evolution of tuberculosis ns it occurs m man The first group consti 
tutes the general population A second ncinfected group is identified 
by negative tuberculin reactions The third group is the primary 
tubertnlosis group or first infection types of tuberculosis or ‘patients 
whose bodies luirbor foci of tuberculosis of first infection (identified 
by poativo tuberculin reaction) [This group includes ‘first mfec 
tion pulmonary (childhood type bv definition m the brochiu^) 
retroperitoneal or corvioal lymph node tubei'culoms)] Note mav be 
made in these cases relative to the appearance of lesions found but 
assumptions that visualised conditions provide rebable evidence 
these cases differ basically and require grouping separate from othc^ 
111 the general first infecfion groiro apparently arc unwarranted 
The fourth group contains first infection types of tubercnlosis with 
symptomfl Only 3 or 4 per cent of infected children are in this group 
and them sojourn here is temporary The fifth group is compnsed of 
first infection types of tnbercnloais without symptoms definitely refer 
able to their disease Tlie majority of cases fall in this group The 
sixth group 18 designated as the secondary tuberculosis group or first 
infection types that later develop reinfection types of tuberculosis 
(consumption, and tbe like) The final group is the primary tubercu 
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losis gioiip 01 first infection t3pes of tubeiculosis that do not develop 
lenifectiou ti-pes of tuberculosis 

Washburn® feels that on the basis of neuei knowledge seemed b\ 
tubeicului, \-iar, and patliologie studies the teinis the “pietubercu- 
lous” 01 “potentialh ” tubeiculous child, “latent” oi “suspected” 
tubeiculosis aie of doubtful value as ebagnoses The attempt to dis 
tinguish betueen “tubeiculous infection” and tubeiculosis he thinks 
IS also of dubious significance, and the teiin “tubeiculosis of childhood 
ttpe” may be misleading lie prefei’s the classification as pioposed 
bv Baiike in 1916 in 17111011 the disease piocess is divided into thiee 
stages, a pnmaiy phase of inyasion, a secondaiy phase of spread to 
lymph nodes associated with the development of an aileigic lesponse, 
and a tertiai*} phase yhieh lepresents actual Msceral involvement 
The fii-st tv 0 stages commonlj' occur in childhood and the third in 
adult life, but all thiee iiiaj'’ be found in nifancv This is essentially 
the view of the Geiman >Sehool as set foith ni the HandhucU dei Kiv- 
dei ft(be}kidose foi 1930 by Ileibeid Koch, Epstein Engle Piiesel 
Zaifl Liebeimeistei, Weise, and otheis as leferied to by Collis and 
Brookington ^ 

Blau and Eoscnbaiim® feel it is a misnomei to designate the piiman 
coiiiplev of Eanke as childhood tubeiculosis This lattei tern “should 
be limited to cases in uhich a definite and distinct paienchv matons 
luvohemeut is depicted bv the \iay, nith a positive Mantoux test, 
and with moie or less dcstinct clinical manifestations, simulating m a 
measuie inilraonaiv tubeiculosis ni the adult ” Thej’ feel the pulmo 
naiv tiacheobiouchial gland lesions defined in the brochuie as child 
hood type tuberculosis should be designated bj’ the tern “pnmaiy 
pulnionaiv tubeiculous complex ” 

It is appaient, therefoie, that theie is still lacking by a vude niaigiu 
a unifoim opinion in the inteipretation, tenninologj and classification 
of lesions produced in the human body by the initial infection yvith 
tubeicle bacilli 

LESIONS 

Pi 0111 studies such as those which have been earned on at Lvman 
hiiist and elscnheie, sufficient data have been collected to give the 
phjsieian some idea of what he may expect in the way of x-ray find- 
ings in his positive tubeicului reacting childien Eoughly speaking 
at least half of the positive leactois will have negative films 25 per 
cent will show (piestionable oi doubtful lesions, and the lemaming 
25 per cent will chow definite lesions charactenstic of the childhood 
tj'pe of tubeiculosis 

In the 50 01 raoit pei cent of positive leactoi-s who give negative 
loentgenologic findings the pnmaiw' focus may be assumed to be 
e\trapulmonai-v, too small to cast a shadow, oi obsemed by othei 
structuies Except foi this diffeiencc of ynsualwation, or failure of 
visualwatiou of lesions it piobably should be emphasized that syoiip- 
f< inlets positive leacting childien aie 111 all essential lespeets to be 
irgaided alike so fai as their tubeiculous expenence is conceined 

III the 25 pel cent of films levealmg definite lesions, it maj be ex- 
pected tliat the paienchvmal lesions will be found moie often in 

infanev and eailv childhood the calcifications 111 middle and late child- 
hood, and tlio adult tvpe of tuberculosis in the teen age 
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M} ore* reports liis i fiiulmps in 4 7J7 positive tpbermhn re 
Qotors ns ioUowr Qucstumabk uilcilicntion m hiluiii 412 per cent 
slipht modcmte, nnd rnnrktd cnleiflciition m hilpni 1)85 per cent, 
Qlion tubercles C04p(.rt«nl qncstHumbb ttlion tul)crcles 0 8 per 
cent, cnlcificfition liilnm libu.sis cxtmdm^ into limp pnicnclnmn 
0^5 per cent clnldhooil iNqx luboruilosis in Unit. pnrenLlijTiia (inflfiin 
nmtoi^ stnpe), 0 87 per cent mnrkod enlargement bilnin, A\ithout cat 
utluition 0 88 per cent marked (.nlnr^^omt nt luluni mflltnxtion extend 
nipto pnnncb)nm OSpciient It tul pORituc tindmgs 22 91 per cent 
adult tAqiG tnbi,rc\ilosiH 1 2b pci f«nl 

SlCAvnrt^® m n pronp of 579 posili\c rf actors foimd the foUowmp 
lesions roAcnled bA the x rn\ KcMd\inp purencbMual [compambto to 
thildhood tA po tub( rcnluHis m lunp jiannclijDUi (inilnminutory stage) 
of MAcrs], 47 per cent qncsti nabli i iluUtHtion 8 0 per cent slight 
calcification 13 8 per Lent mod nit^ ealeificntion 5J2 per cent 
marked calcificntioiu 2 2 per C( it (dum UdiorLlcs 11 6 per cent adult 
tAqie tuberculosis 2 2 per cent 

HD^OIAINt 1 I 1 ilO\ Alt\ UiHlONS 

Somo further diSLUssiou of the Icsiou n lirred to nboAe bA !MAers ns 
tlio cluldlioo<l tAqic tubpixuhwi^ in Innp parcnch\*nm (mtlainniaton 
stage), and bv SteArnrt as risohmp parLUthymal xniJmouarA tnlxrLu 
loaia accnijj Ararrtmtcd It is probable that tins is the same lesion 
referred to bj Ebaabcrg nud Nudand, Goldberg and Onsul nnd otli 
era, as “epitnberculosis’ nnd in all probnbibtT m the past the terms 
splenopncumorua ' ‘gclntmous pnoiimouia ‘pcnfocnl inflamma 
tion ‘ circumfoLnl uiflauirantion pnratubertulosis pintubrcu 
lous inflammation,’ nud ‘ collateml mflanunatorj edema noro all use<I 
to designate this same tApo of lesion In common Teith all dcsonptiona, 
lias been the basic fact of a mure or lesa mnfauAc rIoavIa roRolvuig pulmo 
nar3 shadoAv, clinnictcrirc<l hA pantih of pliTRical signs and Rimiptonis oc 
cnrnng m children who ha\c positive tubcrcuLm renctiona Atcording 
to SteAvart'® sncli lesions represent the enrbest stage of tho primary 
pulmoiiarv infection Up to date be has observed sca euty three such 
cases Tavo of these haAe been under obserAntion for nine months a 
third for twentr eight months and the reraaining siTty eight cases for 
periods ranging from three to nine a cars No dentUR have occurred 
Ho states that ‘Tn most eases (all in our experience) extensive paran 
chymal lesions resolve nnd disappear leaving relatnolj* inconspicnoas 
calcified scars nud, during the months tlus resolution is taking place 
the patient, whether a young infant or an older child mav enjoA excel 
lent health At times severe and alarming svrapfomR are present for 
variable periods eJirly m tlie course of the disease follomng irhioh a 
lonp. period of symptoinless convalescence onfiues ’ 

idartm^^ in Cnbfomm presents a senes of sixh eases that she hah 
seen She divides them into three groups on the bams of variation in 
physical signs and SATiiptoms rather fhiin on any fundanienfol pnfliologic 
(UfFerences All tho children Imd positue hibercnlm tests fiixtv five 
per cent hod n histon of contnet Eit,htv per cent of the children 
Tvere under six jears of age All hod piilmounrv infiltrations of van 
mp deprees of massiveneas ns rerenlcd by tho i ray Trvcntynine 
Tvero acutelj ill with pin aioal sipns of consolidation Eighteen of the 
sixty irere nilinp hnt had slipht or absent physical findings Thirteen 
were apparently healthy children with practicnllj negatne svniptoms 
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and physical findings Four of the senes died Three of these ireie in 
the acutely ill group and ivere senously ill when first seen , the other 
death, due to tuberculous meningitis, u as in the second group In the 
remainder, the parenchymal lesion gradually resolved leavmg either 
an area of calcification or cleared completely Atelectasis of a lobe 
was present in tliiee cases Evidence of enlarged tracheobronchial 
lymph nodes m association with the pulmonary infiltrations was pres- 
ent in 45 per cent of the senes Martin does not feel the presence of 
these enlarged glands added gieatly to the gravity of the prognosis 
She concludes that “acute tuberculous pneumonias are more frequent 
than IS generally lecogguzed They have a good prognosis if seed 
early, and if repeated mfectiou is prei ented by separation of the child 
from the source of infection ” 

Bruce'“ also discusses this lesion and the faiorable piognosis of pii- 
mary tuberculosis in general, and presents films of four cases of pulmo- 
nary tuberculosis which he has seen undergo satisfactory lesoliition 

Reichle,^^ m a most interesting article, discusses the mechanism of 
resolving exudates in tuberculous childien He regards the observa- 
tions of the authors who first ealled attention to these massive lobar 
shadows as being of crucial importance However, he believes that up 
to the present time there is no unanimity of opinion concerning the 
nature of such lesions Atelectasis, secondary pyogenic infection m 
tuberculous tissue, and lymphatic congestion have been suggested as 
mechanisms The majonty, however, look upon these exudates as being 
areas of inflammation about tuberculous tissue, the inflammation being 
due to a “poison” from the destroved tissue or a “toxin from the 
tubercle bacillus in the focus of ‘tmc’ tuberculous inflammation ” The 
role played by aUergj’- in the production of these icsohmg or “fugi- 
tive” exudates is discussed by the authoi He states that “allergv is 
probably an essential condition of a fugitive exudate ” To quote fur- 
ther, “The prunarv infection occni's in iirgm soil, the tissue is not 
specifically sensitized to the tubercle bacillus and its chemical constitu- 
ents This IS piobably the reason for the minuteness of the lesion, 
the slight surrounding inflammation, and the ultimate state of charac- 
teristic morphologj'' Never again can the body react to the tubercle 
bacillus in this fashion, eiery subsequent defense will be conducted 
with a stnkmg mcrease in the auxiliary phenomena of peripheral vas- 
cular dilation and extravasation of the cellular and amorphous ma- 
terial which constitutes an inflammatory exudate The second charac- 
teristic of hypersensitive tissue is its tendency to undergo the type 
of necrosis known as caseation ” He feels that the majority of the 
lesions under discussion are tubeiculous pneumonias which have failed 
to go on to caseation, some may be atelectases, and some lobar or 
bronchopneumonias He disagrees with Stewart’s idea that these le- 
solving lesions are restricted to the stage of the primary infection 
He concludes that “smce resolution is possible m almost every form 
of tuberculous inflammation, there is no reason for calling on any un- 
usual mechanism to explain the retrogressive tuberculous exudates 

H C Cameron’* describes a case of apparent resolvmg pare^hymal 
tuberculosis which cleared rapidly leaving a small focus He •con- 
cludes “that the existence of benign mfiltration remains to be proved 
It can only be demonstrated by the accident of an opportunity being 
afforded to perform an autopsy during the time when the extensive 
consolidation is present ” 
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"Wliether tbe lesion ^vluch lias been referred to by such a galaxy of 
terms boe some imnsual pathogenesis uncommon in tuberculosis knoirl 
edge, or -n-hetlier, ns Stewnrt suggests, it merely represents the nsual 
course of events in p^mar^ infections is probably still an open ques- 
tion However, the increasing frequency with which resolving lesions 
are being reported comcident uith the increasing use of tuberculin and 
I ray suggests that in the past they have gone unrecogniied, and to 
this extent lend support to btewart a idea 

raiMDKITl 

Perhaps ono of tho most revolutionary ideas that has dei eloped as 
a result of the study of tuberculosis in large numbers of children by 
means of tnberonlm and x ray is that a primary infection does not 
confer protection against phthisis. In other words, a positive 
tuberoidin test in a child can no longer be held to be an ad 
vantage, as an indicator of immunity Nor can it be held to be a 
liability to reach adult age inth a negative test Slyers* has ob 
served nurses on tuberculosis wards, who, at the beginning of their 
semees reacted negatively to tubercnlin but who later developed 
positive tests S ray pictures of their chests hav e shown lesions 
similar to the pnmarj typo of infection seen m children In no in 
stanoo has ho seen ‘ galloping consumption” occur in adults who had 
grown up with a negative test ns was once supposed to be the fate in 
store for such unfortunates if they chanced to acquire tuberculosis 

If onr former ideas are correct one would not expect to see adult type 
tuberculosis developing in hcaitliy children with positive tuberculin 
tests showing evidences of primary tuberculosis only Stewart,* how 
ever, in reporting his observations on 10 000 cUildreii at Lymanburst 
m the last ton years found eighty four cases of phthisis, thirty 
six of whom had had primary tuberculosis exclusively for varying 
periods up to ten years and then developed tbe reinfection type 
of pulmonary tuhoroulosis Twenty five of the eighty four children 
Imd primary and reinfection pulmonary tuberculosis coexisting when 
first examined Thus sixty one or 73 per cent of these eighty four 
children with phthisis presented unmistakable evidence that their pn 
mary mfoctioiis did not prevent them from developing the senons and 
fatal form of adult or remfeotion type tuberculosis Insiifflcient data 
were available on the remaining twenty three children to provide evi 
denee for or against tho question under disonasion Opie at tho 
autopsy table found lesions of primary tuberculosis in all cases of 
remfeotion type or adult typo of tuberculosis It would seem, there 
fore, on the basis of such evidence as presented above that the allergic 
elate does not imply protection, and tho necessity of preventmg con 
tinned exposure to tubercle bacdli whether it ho the mfant with his 
pmnnry infection just beginning, or tho older child with his calcifl 
cation well established far overshadows aU other considerationa com 
hmed in the treatment and prevention of tuberculosis in chddreu 

PKOONOSIS 

The opportunity of watching a comparatively large number of pn 
mary pulmonary mfiltrations resolve and finally end in the production 
of Qolm tubercles or other calcifications has led Stewart'” to the belief 
tliat mfants and children seldom, if ever, succumb to a single pnmarv 
infection He believes an indindual can resolve a pnmaiy infection 
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to tlie calcified stage once and onlj once Jn no instance has he ob- 
sei-ved a subsequent repetition of tins pioeess lu the same cluld, noi 
lias he obsemed a case of phthisis uhich has developed as a d’lrect 
lesult of a fiist infection Repeated leinfectioiis may, of course, ovei 
come the natural pouers oi lesistance of the child and result in fatal 
genei aimed oi lemfeetion types of tubeieidosis In the days before 
the use of tubeieului and senal x-raj hlms, it was only cases of 
this latter type that weie lecognized and the uatural assumption was 
that tuberculosis in eaily life was an extremely serious disease That 
such au outcome, however is the exception lathei than the lule, and 
that cluldren aie endowed to tope with reasonable doses of tubeicle 
bacilli on the whole equally well, if not bettei than adults, is one of 
the remarkable changes in thought being bi ought about by these 
newer methods of study The almost univeisal good health found in 
the group of children with piimaiy infections, the majority of whom 
are unaware of then tubeieulosis, oi when it started, has led to the 
logical conclusion that first infection type of tubeieulosis is a benign 
fonn of the disease, in coutiast to reinfection types which aie piogies- 
sive and tend to be fatal 


TREATMENT 

Both Myers“ and Stewart“ have pointed out the conclusions they 
haye leached in regard to the tieatmcnt of pnmaiw tubeieulosis The 
one essential is that opportunity for reinfections must he pieyented 
For this reason, and because of the umfoimly favorable outlook in tins 
type of the disease, they believe sanatorium care, ei en with massn e 
lesolvmg pulmonary lesions, is uudesiiahle and unnecessary 'Well 
managed homes, or foster homes free from tubeieulosis, ptoiide all 
that IS necessary in the treatment of such patients without adding the 
nsk of reinfection, which is a possibibty in the hospital ward or sana- 
torium 

Children who develop the adult type of tuberculosis need sana- 
foinim care Myers^ agrees with Chadwick that collapse therapy For 
these cases is indicated much more fiequentlv than has been the cus- 
tom in the past 

EVOLUTION OF TUBERCULOSIS 

By way of summarj^ of what has been said heietofoie, the foUowing 
outlme, repiesentmg Stewart’s'” conception of the evolution of tuber- 
culosis in the human lung, is presented 

1 Primary tuberculous infections of the lungs are revealed by the 
roentgen ray films as parenchymal infiltrations, calcified glands, and 
Ghon tubercles 

2 These lesions, although laried in appearance, merely represent 
different stages in the development of one and the same clinical con- 
dition, namely, primary tuberculosis, or tuberculosis of the childhood 
tyT)G 

3 The general tendency for lesions resulting from an initial infec- 
tion by the tubercle bacillus is first to lesolve and later to calcify 

4 The human body can resolve a tuberculous infection into iihat is 
known as the primary complex onh^ once 

5 Wlien once reduced to calcified scars, these primary tiibeicnlous 
lesions do not become reactnated later in the production of the adult 
tiTie of tuberculosis (consumption) 
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G Dentil seldom niid possibh i\t\cr results from n single pnmarv 
pidmoiinr} tnberculoUR infottion The profrnosis is excellent m lu 
fnnev ns well ns in later thiUlliood ^>l*o^^ded riinfcLtioii is presented 

7 Primnr\ tnhorciilouR inft ctiona of the liinp if exteiiHive produce 
SMiiptonm of ininnp hcventv whuh Huhsulo m tlio course of a few to 
Kcxcnil weeks Tliereafter throughout the remainder of the life of 
the patient those prmum Ickious produce no clunuil SYiuptoms (Oc 
caRionallv a Ycrj larpc Ohoii tubercle nctinj, as n forcigm body mav 
erode n blood icssel and enuse htmotTRis and m rare instances mav be 
expelled from the luiiR in louphmt ) 

8 Consumption (phthism) does not dc relop as a result of an initial 
infection bj the tulicnle bneillus The first infection occurnnp at any 
ago m life uuiformh resohcK and ealcifles 

0 Conauinption den lops following a reinfection of mdimdunla who 
preMOush Imie had a pnman infection 

10 The reinfections ri^sponsiblc for the development of phthisis are 
probably exogenous in origin m the majontj of cases 

11 The lesions of r». infection (adult type of tuberculosis or phthisis) 
ufluallj appear in the suhapical portions of the lungs 

12 These lesions inn \ he present for months and rears without pro 
dncing: gvmptoms phvsical hnduigB or showing anr tendencr to 
spread 

Id During the tiens preMounly dormant lesions charactenatic of 
the adult tepo of tuberculosis frequently tend to spread produce cavi 
ties and cause death 

14 The adult type of tubcreulosie acldorn cnlcificn 

16 Puberty seeiu-s to favor the breaking down of premoualy exist 
mg apparently (lUieRccut subapical mfiltrations of the adult type of 
tuberculosis Primary infectiona occurring dunng puberty liowever 
bohnye much the liamu as aimilnr infectiona taking place lu mfanev and 
earl\ childhood 

16 I>c9ionB of the adult tjpe of tuberculosis tend to spread and 
cavitate whereas infiltrations resulting from mitial tuberculous infec 
tions tend to recede and calcify 

37 The prognosis is graTo for the adult type of tuberculosis This 
type of the disease frequently results m death whereas pnmarv mfec 
tions are seldom fatal 

18 The relationship eiistmg between the chilcUiood and the adult 
txqie of tuberculosis seems to consist largely in the tendency for the 
primary infection to prepare tho patient for the development of 
phthisis should he perchance liter experience a reinfection of sufB 
oicnt seventy to produce an intmpulmonnry lesion 

19 Plithisis apparently does not ordmanlv resnlt from a lighting up 
of an old infection received in childhood 

20 The port the former childhood infection Beems to play m favor 
ing the later development of phthisis depends more upon the changes 
which tins primary infection caused with respect to tlie manner m 
which the bodj reacts thereafter to the tubercle bacillus and its prod 
uots rather than upon a lighting up of the old disease acquired during 
childhood 
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MODERN CASE FINDING 

One of the most important recent de\ elopmeuts m the public health 
phase of tuberculosis work is aiea testmg, oi ease finding The object 
IS to search out the spreaders of tubercle bacilli and find infected 
children before thej’- have developed serious tubeiculous disease 
Proper disposition of these two groups is, of course, the final goal 

The success achieved by the vetermaiians in stamping out the dis- 
ease among cattle is an example and a challenge to the workers among 
human bemgs “In certain parts of the United States,” sajs Stei\- 
art,” “certified areas exist m which no cow is in dangei of conti acting 
tuberculosis fiom othei members of the held, and in these certified 
districts to be a calf is safer than to be a baby, in so fai as tuberculous 
infection is concerned ” And agam Myers^ remaiks that some herds 
of cattle are in greatei danger from human souices of tubeiculous 
infection than from bovine souices 

So long as the opmion was held that tuberculosis was practically 
umversal after the age of ten, tuberculin testing had a very limited 
field of usefulness, but when area testing ot childien showed a laria- 
tiou of positive reactois from 10 pei cent in some rural communitits, 
to as high as 75 per cent m certam sections of large cities, with an 
average among large groups of children of aioiind 28 per cent, the 
possibihties of a tiemendously increased field of usefulness of diag- 
nostic tubeiculin m screening out the infected from the uninfected 
became apparent 

The x-iay, too, must be given its full shaie of credit foi the new 
vista which has opened up in the control of the great “uhite plague ” 
An x-raj^ film of every positive reactor is now consideied an essential 
Amberson, Barnard, and Loew’® conducted an expenment with paper 
films and conclude that while they are not quite as cleai as celluloid 
films, they are satisfactoiw for most diagnostic woik, and that the 
disadvantage is offset by the greatly increased numbei of films that 
may be taken with no inciease m expense 

Als o the cleaiei realization that as a contagious disease, tiibeiculo- 
sis presents an epidemiologic problem not dissimilar in many lespects 
to that of typhoid fever oi diphtheria, has brought out the possibilities of 
public health regulations for the control of this disease that may in 
time be equally effective with those m force foi the control of othei 
contagious diseases It is interestmg to note that Geert® has insti- 
tuted a medical aseptic technic in the tuberculosis division of the 
Ancker Hospital m St Paul Fiom 1928-1930 an incidence of tubei- 
culous disease of 5 5 pei cent developed among the nurses of the train- 
ing school Prom 1931, when the new technic went into effect, up to 
the present time, the mcidence of tuberculous disease has been only 
1 6 per cent, which compares favorably with that found among the 
nurses of five other general hospitals 

How long it will take for area testing of children to become as 
general over the eountry as testmg of cattle now is can only be sur- 
mised Already many states have begun in earnest to attack the 
problem Massachusetts with its ten-year program, and 100,000 chil- 
dren tested in the first five years, is the outstanding example 
Tennessee, as reported by Bishop and Stewart,^ five years ago^ ^em- 
barked on a state wide program for control of tuberculosis with the 
central and dominating idea behind this program to bring about find- 
mg of every case of tuberculosis as early as possible and placing all 
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cases found under adequate medical and nursing care ” They con 
cludo that * The logical means of approach in the control of tubercu 
loBia in Tenneasee, in the light of information no\y at baud, would seem 
to center around tho breaking of the chain of long-continued contact 
between patients with fibroid and other types of tuberculosis with 
tlicir household asaoemtes E\entuallv this would mean the establish 
ment of hospitals or retreats for the care of the patient who is spread 
mg tuberculous infection among members of tho family and fnenda ” 

In ^Imnesota, Anderson^^ reports the results of tuberciilm testing 
surNcys earned on hj ten eounly tuberculosis sanatona These ten in 
stitutions tested a total of 23 424 children of whom 16 76 per cent were 
positive, 89 lb per cent of tlm p«»s.diTe reactors were x rayed, 10 per 
cent showed endence of childlM od tuberculosis and 2 per cent adult 
tuberculosis “The goal of tin se aanatono ^ says Anderson, “is year 
bj year to come closer to an acir'Hlifed group of school children “ 

Surrevs lia'se been corned <q m Delaware bv Phillips,” and by 
Sargent**, in Texas by Gra\ * and by Sellers” m Colorado by Em 
horn** and m Yonkers New \ork by Littoll ** Brnchman** gives the 
results of case findmg in three luj^h schools in Detroit lie 8a^8 that 
“Tho Detroit Tuberculosis Socut\ i custom, of giving health certifi 
cates to high school graduates on physical oiainmation, wiH in the 
future include tuberculm t«stmg and x raying of the reactors " 

Leggett and Myers*^ studied the incidence of tuberculous infection 
among the high school students of Ifomson County, Minn Three 
Imndrod seventy six teste were made with 14 9 per cent positne re 
actions 

Ilewitt and Cutts**^ tested 1 328 high school students m Bochestcr, 
i^Iinn , ond found 11 5 per cent reacting positively Of thirty four 
students definitely known to ha\© been exposed to open tuberculosis 
61 8 per cent were positive 15 1 per cent of the positise reactors had 
X ray lesions suggestive of tuberculous infection 

Soper and Wilson** made stereoscopic films of all the entering 
classes (1 644 entrants) at Tale University m 1980 and found thirty, 
or 1 8 per cent, showed evidence of pulmonary tuherculosis and 229 
or 14 4 per cent, showed calcifications designating the childhood type 
In 1931 tuberculm tests were made on the 1 502 entrants , 69 7 per cent 
gave a positive reaction. Tlie reactors were exammed under the fluo 
roscope and anv showing a suspicious shadow were x rayed Thirteen 
were found to have pulmonary tuberculosis Prom this study the 
authors conclude that fluoroscopy as a metliod is not sufficiently ac 
curate Tho method to be used m 1932 will be a single film of all cu 
tenng students They point out the supenonty of routine roentgen 
ography of students’ chests m detecting tuberculosis o-\er the method 
of physical examination alone used m the decade prcvions to the pres 
ent study 

Myers and Wulff** gl^e their observations on tuberculosis in stu 
dents at the University of Minnesota for the lost eleven years Smee 
1928 tuberculin testing has been routine on all entermg classes About 
one third of the students react positivelj Tho cost has prohibited 
I raying all the positive reactors but many have been done at the stu 
dents’ expense Since 1929, rontme x raving of the entonng classes 
to the School of Nursing and School of Medicine has been practiced 
Each year a new film has been made so that senior students wiU have 
been i rayed at least four times It is hoped to extend this servace to 
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all elasseb m tlie ueai futuie Bv this method it has been possible to 
determine almost e\actlv nhen intection lias occuired m these two 
precarious piofessions, and to trace the souice of infection iiith con- 
siders blv less difficultr 

Prioi to 1928, the method of finding cases of tubeiculosis among the 
students nas to wait foi them to piesent themsehes foi examination 
because of illness Seieral cases aie cited to shou the faults of this 
lattei plan Frequently the disease liad pxogiessed to such a fai ad- 
lanced stage when the diagnosis had been made on physical signs and 
sjnuptoms that death oi xeiw seiious ilhiess was the inevitable lesult 
PurtheiTuore, such individuals neie fiequeutly spieadeis of tubeicle 
bacilli among then fellow students on the campus In the futuie, it 
IS the plan at the Universitj’^ of Minnesota to test all enteimg students 
vith tubeiculin, \-iay the positive leactore, and lepeat the testing on 
all negatne leaetors at inteivals thioughout the university couise 

Other suiwevs have been reported, paiticularlj among the Indians 
in the Midwest and Nortliwest, and among the Orientals, but perhaps the 
above citations are sufSeient to show that a real beginning has been 
made with modern weapons in a direct attack upon the strongholds of 
tubeiculous disease It is certainly to he hoped that other states will 
realize the value of this splendid work, and embaik upon progiams 
that liaie as a goal the eradication of tubeiculosis within their boideis 
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THIKD ANNUAL MEETING OP THE AMERICAN ACADEMY OF 

PEDIATRICS 

ilONDAT AfT3®N00N SESSION 

Jime 12, 1933 

Rcund Table Conference on Rhenmatic Heart Disease m Children 

The meeting was called to order at 2 15 p it m the Benrjix Room of the Edge 
it'ater Beach Hotel hy the Chairman, Dr Hugh McCulloch, St Louis, Mo 

DR HUGH McCULLOCH — This conference on rheumatic heart disease is to 
follow the one held last j ear under the direction of Dr Morse The general subject 
of rhenmatic infection was covered by him and many important questions relating 
to diseases of the heart were presented In order to continue the discussion, it has 
been deemed wise to present fonr principal articles and to limit discussion to these 
I have therefore selected four separate articles, each of which is somewhat different 
and yet all are related 

First A definition of what tlie rheumatic state or rheumatism means 
An antigen (toxm) formed by recurring infection in one or more areas of the 
body (sore throat, common colds) and operating in an injured host (malnutrition) 
produces fixed (proliferatiie) and/or wandering (exudative) tissue response in the 
various susceptible parts of the body 

a. TonsiUitis/nasopharyngitis (sore throats, colds) 
b Arthritis (joint pains) 
e Carditis— mi o , endo , pen (heart disease) 
d Enccphahtis (chorea) 
c aSTephntis 
f Pneumonitis 
g Peritonitis 

The second article for discussion would be the factors which influentc the mam 
festation of rheumatic fever and heart disease in children 

1 Type of response shown by the patient 
a Sensitized individnal (oxudatiie) 

b Desensitized individual (proliferative, hyperplastic, aplastic) 
c Nonsensitized mdividnal 

2 Age when the first attack ocinrs 

a Progressive and recessive growth of tissue 

3 Race. 

4 Climate 

■j Social status. 
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Tlio third articlo U lb« cure of children irho have rhentnatlc heart dlteaeo 

1 During the of active infection, 

a. Evidence octlve focal infection fever rheumatic nodulea 
b Treatment, cl«m oat fod of infoction Sallcyhitef rett Congeetivo failnre 

2. Darlnc tho period of convolMcencc 

0 ^Tien doei it l^egln* Normal ten\pcratur© and puUe rate. Good appetite 
no fatigue 

b Criteria of antUfactoiy progreae Gain in bodj weight and height to er 
pected normaL Freedom from Infection. 

8 Daring the period of quioKenee 
a. Avoid Infection by contact, 
b Daily routine balance of activity and rcat. 

c. School and/or work, Dcdmblc Fitting for life work, Lcnm, limltatioui. 
d General hcnltlL Food cnlorlca, variety vitamin*, fluid. Sunlight, fresh air 
Quiet, liecp 

4 Tho time when th»3y become honied, or we think they ore cured. 

a. Progncadi ilvocordltit, Eodocardltu (aortic and mitral) Pericarditis 
b Probable chance of recurrence 

The fourth article i« the dbcuaslon of the relation of rheumatic fever and heart 
dUeoM in children to heart disenee in adult life. 

L Healed ju>enile typei In oduU life oortle and mitral chronic cardiac valvular 
diceoac 

2 Babneute bactorial (streptococcua) endocarditis in old eougenttal or acquired 
heart disoaae 

3 ilyocardlal failure after on old myocardial injury from rheumatie fever 
scarlet fever pnoumonia influeiUA, dlpbthena sypblUs 

4 Coronary heart disease. 

The presentation of tho first two subjects will be taken np followed by a dis- 
eustlon before proceeding with Articles 3 and 4 

Definition of Pheumatie Infectioos — ^It Is very apparent that ‘rheumatic in 
fectioas is an Inclusivo term used to cover many manifestations of the rhenmatle 
state In different individuals. For many yean tho torm ‘ rheumatism * was used 
to define those conditions associated with painful swelling and stmeturai ehanges 
in Joints, as woU ns certnin other symptoms nnd signs more or less related to the 
Joints Following this early nsc there ocenrred o period when cm attempt was 
made to differentiate more clearly tho various lesions occurring in rheunmtlsni and 
there has bean a tendency to diffgrenHnta tbcee diseases too sharply and to do away 
with the older term Since Theumatic infeetioa In children is a process involving 
many xoirts of tho body in different ways and at tho same or at different times 
it may be odvisablo to again use a single term rheumatism’ or rheumatir in 
fcction ’ or tho ‘ rhomnotic state to Include these rarioos protean manifestations 
Since heart disease is such a constant and Important nmnifestation of rheumatism 
in children it may be sdvlsablo nlso to include “rheamafae heart disease ’ a* a 
gtmernl term of the same sort os tho others, Tho decision as to which term is best 
will probably rest witli common usage nnd not come about by any special edict or 
order 

Tho following definition of tho rheumatic state is now proposed for dbcn«ion 
An antigen (toxin) formed by recurring infection in one or moro areas of the 
body (sore throat and cornmon eolds) and operating in an injured host (malnutri 
tion) produces fired (prollfemtivo) and/or wandering (exudative) tissue response 
in vurlous susceptible parts of the body 
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Tho nature of the antigen producing the changes in the body is not let ccrtaui 
Investigative work done so far indicates that this substance is not of the nature 
of a filtrablc iirus, though this possibxbtv cannot be tlnall 3 dismissed. Recent 
studies on the larus of the “common cold’' reported bj Dochez may have some 
bearing on a virus of a similar sort being the antigen of rheumatic fever The o\ 
perunental ciadence suggests that it is a bacterial product of the general order of 
tonns formed bi streptococci groning in some focus, usuallj in the nose and 
throat area Specifieitv for cither the toxin itself formed by the organisms or for 
tho organisms themselves has not been proved Indeed, tho more recent bacteriologic 
studies of Sivift and others seem to indicate that many organisms ninj bo rtsiion 
sible at times, or that one organism may liberate different tovins at times 

The nature of the infection ivhich hberntes tho antigen laries a great deal, it 
may be a single infection in the tonsils or recurring infections of larvnig sevcriti in 
the nose and throat area, or it maj be located in other parts of the body The 
tonsils, the nasopharingeal mucous membrane and the sinuses, lion c\ or, seem to bo 
the usual areas iniolved This infection maj manifest itself in different nays, cither 
as sore throats, common colds, corvzas and tonsilbtis 

Malnutrition must plaj an important part in determining tbo incidence of 
rheumatic infections as n-cll ns their manifestations in a given child Malnutrition 
manifests itself in children in many mus, all of ivhich are more or less fnmibar to 
us and need not be discussed fullj at the present tunc It has been our observa 
tion in a largo group of cardiac children that most of them give a history dunng 
infancy and childhood of improper feeding, housing, general care, and of recurring 
infections of the tj pc usually considered to be associated ivitb n low body resistance 
and malnutrition How important this association may be is difficnlt to prove 
Its high incidence, howeier, suggests a probable close relationship The usual con 
ception of malnutrition in children is that of uudorn eight and undernutntion witli 
a low body resistance to infection It should bo pomted out, however, that quite 
frequently children maj be obese and suffer equallj from malnutntion and low 
bod) resistance to infCLtion Me buie observed this type of malnutrition very 
frequently in children with chorea 

Tho nature of the nianiftstations of the rheumatic state in children varies, and 
may bo of tno general types. First, n response on the part of the fixed tissue 
elements of the bodj, producing structural dianges in the various parts of the 
body, particularly the heart. These have been classihed bj .Swift as proliferative 
changes Tho essential process is the formation of rheumatic nodules t Aschoff 
bodies), together with changes in the heart muscle, in the valves and the pcnc4irdium 
These lesions occur also in other parts of tho body, partieulirlv m the bram and 
lungs The second tvpe of response is dne to changes in the wandering tissue ele 
ments of the bodv, ebaraetenzed principally hr acute transient exudative processes 
such as leucocytosis, fever, edema, etc, in joints, heart structure, brain or skin 
Millie these two types can be well defined and frequently children mav be seen who 
belong cntirelr to one or the other tvqie, there may be children who show signs 
belonging to both tvpcs who, ‘■berefore, are mixed The exact clinieal differentiation 
at times, therefore, may be difficult 

While manifestations of the rbennmtie state occur in many jiarts of the body, 
there are certain principal locations where it is usual to find either or both, prolifcra 
tire and exudative changes 

n. The tonsillitis and/or nasopharjngitis is regarded as the uutmtiiig c lusc of 
an attack of rheumatic fever and serves ns the focus of infection from which the 
antigen is liberated It also seems probable that the mflanimaforv changes in the 
tonsils and/or nasopharvaix mav be a manifestation of the rheumatism itself Full 
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dlMOMlon £uul Sn«:»tl(jntlon i# vcrr mucU in order on tlii« point It may bo jwlnted 
out tliflt a child "who ffuffera from rhenmatistn tUonld bo aeon by tbo attending 
phyiielon during tbo time rrhon tht acuta procc** in the nofo and throat area 
It going on in order to determine the appenmuce of tho lesion then ni well as In 
the intcrini bctvrccn attacks. It Is onlr in this t\nj tlmt a proper claatiflcaticm of 
this process can be made. 

b Painful ^orntfl are a common nronlfestatlon of rheumatism from which the 
condition derives its important terminology When true Joint pains ocenr in children 
they are usuallr due to rheumatism and except for the occasional sranll child who 
has a “septic arthritis rheumatism should Im suspected in oil who complain of 
joint pains. Opinion today definittlv exclodcs growing pains as a manifestation, 
of rheumatism indeed, there should bo serious ^lueation as to whether pain can 
result from growth In any way Its farther use should be discouraged Tho moat 
important pain in tho oitremitles occurring In children not duo to rheumatism Is 
that which results from fatigue. In our opinion, this typo of pain is very common 
and simulates closely that of rhoumntliim It usually occurs at night after going 
to bod, is usually in tho lower exticmltica and it not aBSO<*inted with other signs 
of rheumatism It Is described by the child ns a soreness In the legs and docs not 
occur in the region of the joints. In snch children flat feet must be considered also 

0 The manifestations of rheuniotiem in the heart are so well known that thoy 
need not be dlsenwted hero f^ufRcw It to sar tho three ini)»ortant ixgions of the 
heart ore moallv lnvolvi*d nod in a cliUd who hju repeated attacks of rheumatic 
feror one may eafclv essomo that tho endocnrdlam nnd tho mTocsrdlum are always 
involved, nml that sooner or later the pericardium will show changes. The term 
carditis Is used frequentlv by podlotricinos to indicate the widespread ehonge# oc 
eurring in the hearts of these children. Endocarditis should nican rliruraatic heart 
disease with cndocuditiL 

d. Chorea Is frequently found in coanection with rhcDEruitie manifestations and 
more and more is being looked ora oe n siteeifle tvpo of encephalitis dac to the action 
of the toxin in the brain, parUcuIarlv In the lower basal nuclei Thess rhnngos 
In the brain usuallv are of tho exudative trpe though oecasiomilly rhuumatic nodules 
and proUfcTUtlve changes may he found. 

o Tho relationship betwi.*cu inflaoiniatory changes in tho kidney doe to infeebem 
nnd rheumatism is not so clear It has been our observation tlint children, with 
rheumatic heart disease show some form of nephrltia more frequently than a normal 
group and It also is woD known that children with nephritis resulting from Infec- 
tion in th© noso and throat frequentlv lunv have Important structural changes in the 
heart. ^Vhen theso changes occur they ore of the tyx>c usually found in acute 
rheumatic fever The relationship may not bo cloee hut tlicre are certainly many 
similnr points. Children with nephritis do not show rheumatic nodules In the Iridnev 
tlssne though tho crescent elinnpes in the glomeruli mav at times ilnmlato this 
same process. 

f In tho last ten yenrs pathologists luivo pointed out lesions In tho lungs and 
pleura, which probablv are of a rheumatic nature Structures resembling AschofC 
bodies have been found and the interstitial elmnge in tho lungs nnd pleura bears 
many resemblances to the lesions in the heart inasclo and endocnrdlam t on 
Glchn and Papponhelmer have polnteil oot tho probablUtT that }*nouDionltls and 
plouritls of this typo may be a manlfi'stntlon of rlicumntlc fever 

g Certain coses of ixritonilb! hav© been reported In which it seems probable 
that the lesion was due to rheumatism Tlioso case reports so far have not been 
freqaent though It is quite possiJile that many of them have cUlier been overlooked 
or have not been investigated with the idea of a possible relation to rheumatic In 
fectloa. This point can lie csrofuUv investigated when suspicious eases occur 
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Factors Infiucncing the Incidence and Mantfestation of Rheumatic Fever and 
Heart Disease in- Children 

1 It has been pointed ont by Smft Ibat the nature of the rhenmahe infection 
varies ivith the type of response shoivn by the patient to the infection. In indiYidnais 
who have been sensitized previonsly to streptococcic infection, particularly adtdts, an 
attack of rheumatic fever manifests itself principally by cinidative signs, especially 
painful joints, with redness and sivelbng, fever, lencocytosis, prostration, and by 
acute myocarditis, endocarditis and pericarditis It is also known that such an 
individual tends to show well defined attacks of rheumatic fever with a period rcla 
Uvely free from activity m between These cyclic attacks arc not seen commonly 
m children. It also has been shown that individuals who have been sensitized to 
streptococcic infection, probably will show proliferative changes of a hyperplastic 
tvpe, especially rheumatic nodules, Aschoff bodies, chronic or subacute myocardial, 
pericardial and endocardial changes and pneumonitis This type of response can 
be reproduced satisfactorily m laboratory animals In the non sensitized individual, 
the proliferative response is usually aplashc m nature and not associated with 
the formation of rheumatic nodules and Aschoff bodies, but with a progressive 
injury described by Swift as a "cachectic" or "anergic" type It is this type 
which we have seen frequently in very young children during the first attack of 
rheumatic fever, and with a fatal termination 

2 The age of the patient when the first attack of rheumatism occurs apparently 
determines to a considerable extent the manifestations of rheumatic fever Dunng 
childhood the process is apt to be widespread throughout the body as well as in 
volvmg all parts of the heart It also is durmg this period that the joint pains 
are less severe and less constant and m early childhood, particularly under the ago 
of two, joint pains rarelj occur Dunng adult life the joint pains occupy a much 
more prominent part of the picture of rheumatism and the disease is more locahzed 
in any tissue It is also well known that the chance for the heart to be involved 
dunng adult life is much less than dunng childhood It is interesting to note that 
certain adults may show the same form of rheumatism seen during childhood. It is 
probable that these individuals have never had an attack of rheumatic fever or an 
infection of this tvpe previous to the onset of the discasa Vie have had oppor 
tunitv to observe on several occasions, children who have shoivn attacks of rheumatic 
fever similar to that seen more frequently during adult life These children m each 
instance have shown other signs of biological maturity and growth, so as to make 
it seem probable that the nature of their rheumatic attack was determined by an 
early maturity This difference m age periods needs further study and clanficabon 
It IS suggested that the important subject of the nature of growth may determine 
itself the tvpe of response shown by the patient It is qmte possible that dunng the 
penod when progressive growth is taking place, ne , an increase in number, size 
and function of cells, the manifestations of the disease will be influenced to a con 
siderable extent by this factor Likewise, during the period of life when recessivo 
growth IS occurring , ne , decrease in size, number and function of body cells, other 
manifestations may present themselves because of the different type of growth 
process It must be pointed ont in this connection that the human bodj shows 
both types of growth at any given period of bfe , that while progressive growth 
predominates dunng childhood, there are certain recessive changes taking place also 
and likewise during adult bfe after matunty, recessive growth predominates, there 
may be certain progressive changes occurring simultanconsly This important sub 
ject needs investigation in the bght of more recent studies on the nature of growth 

3 The influence of race on the manifestation of rheumatic fever has been con 
sidcred for many rears, and recently important information has been developed 
on this point 'While certain races seem to show a lower incidence of the disease, 
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it Beemt inoro probable that this ia due to a difference la location mtUer than a dif 
ferenee in to.cc Recently Porto Rlcant living in York Chty have been found 

to ihoTv a high iacidcneo of rheumatic fever, wliereai rrhen living in their native 
state tho disease tends to be rum. A gronp of New York children with rheumatic 
heart disease, including several Porto Ricans were tmasplantcd to Porto Hleo 
for a yoor and during this period tho signs of rheumatism disappeared^ When these 
individuals returned to New \ork City tho discaso leappenred Such studies tend 
to show that race is less of a factor than loeotlon- 

4 Tl»e question of climate as a factor in the Incidence of tlie disease has n\so 
Ifccn considered for a long time and at present is not solved Rbeumatio fever 
with lirart disease Is found more frequently In the north temperate tone throughout 
all parts of the world than in any other location. There is also an opinion that 
tho dis<*n»o is found infreqnentlj in the southern parts of the United States, in tlto 
tropica and in limilar climatic *onot In the southern bomisphore. The disease is not 
frequent among the Chlnewo living in the north temperate tone nor is It frtyjuent 
in South America and Africa, The few observations made in thoso remote parts of 
the world however do not entirely settle this important question and further study 
is needed. 

The social status of puitents with rheumatio fever is generally low and in a 
recent report from Dr Paul from New Ilaven it wus shown that the dlscnse oc 
curred more frequently among Yale University students who had come from a lower 
social status. A deBrdto opinion on this general subject, however is not aTailable 
and certainly it warrants further study It U probable that importont seeondoty 
factors enter largely into tho high incidence of the disease in tho lower social strata 
for example had honsing, frequent infoetloni close contact with bacterial carriers 
and improper care daring minor iUncases, portienlarly ordinary colds. The im 
portanco of these tceondory factors in the higher incidence of tuberculosis is woU 
recognised and they probably play on equnliy important part in tho higher incidence 
of rheumatic heart disease. 

This cover* the first two articles of the outline and Dr Bachmann will Introduce 
tho dlscutfion. 

DR HABROliD A. BAOIIIIANN (CmcAoo) — I have not attempted to agree 
or to disagree wltli the thing* Dr McCulloch has said in his paper but as I 
read it over I felt there were certain clinical factor* which it might be well to 
review 

Dr McCulloch i paper ii so clearly eoneelved and so thoroughly logical that it is 
aifQcult to know where to begin this discussion. Of on© thing I am sure that In the 
main most of us agree with the statements he has made and few will take serious 
issue with the eoncluslons be has drawn. In regard to the usage of rheumatism In 
our terminology I feel strongly that It should bo retained. If nothing more it 
conveys to the laymen a striking ^mptom which shonld be urgently impressed 
upon them at all times Our success in this field of cardiac disease in children still 
lies in its prevention, and without descriptive terminology wo cannot attempt to 
stcompUth, our purpose. 

It would Bocm to me, in iplto of the completeaicss of Dr McCulloch’s definition 
of the Thoumntic state, that there tbould be added some statement to the effect that 
the culmination of the entire rheumatio picture is definitely associated with environ- 
mental, climatic and hereditary factors Wlthoat these, the rheumatic state, one 
might say, could not and does not exist, 

I feci that one point further should bo made regarding the rheumatio infection 

onto It has been inflicted npon a child wo shonld never consider It as cured, but 

rather as in tubereulosiB, consider It qulciecnt, or as an arrest of the process.” 
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The broader view regarding the etiologu fnctori, as evjiressed b) Swift, is highh 
commendable It logienlly evphiiis the bactcrinl differences of the past, and presents 
a working basis with wlueh to start 

I am fully in accord wath the opuuon that malnutrition is an important con 
tributing factor in tho production of rhoumatie infections The question that comes 
to mind, however, is, should nc stop here’ I am com meed that there are con 
tingeiit factors of emironment wluch are equallj important Many of these liaie 
lieen strongly emphaMied m tho current literature The contagious factor, and 
tho indulgent care of tho parents to minor infections should receive additional con 
sideration and discussion. 

Ill regard to tho manifestations of the rheumatic state I feel that tonsillitis 
should be further qunbfied Among ourselves and eertaiu economic groups, it inav 
be well to emphasize tonsillitis in relation to rlieumatic heart disease With the 
average private practice group tins emphasis should be guarded People arc so 
health conscious these dais that it behooves us to be careful not to add another 
worn to the now anxious pseudoscientific mother 

In considering joint and muscle pains 1 am sure wo are aU convinced of the 
importam e of am arthritis sjanptoms in clnldhood I do feel that even jomt pain 
should be considered rheumatic unless otherwise proved I wonder, however, whether 
one should assume a totalli benign attitude toward growing pains Fatigue, ns 
stated, IS a ration il iviilanation for some, likewise is the disproportionate growth 
durmg adolescence But elimmating both of these, can we entirely ignore the his 
tones so frequently obtained? 

In this connection, I am going to rend the abstract of the paper which Lenne 
of Boston 18 givmg at the American Heart Association Meeting “Recent years 
have seen concentrated interest in the streptococci ns a possible cause of rheumatism 
Recognizing the importance of this work, chnica! cxpericncts indicate that changes 
in the internal environment of the host must play a lery significant role, and tins 
aspect of the problem has received little attention Tho strong familial factor 
which cannot entirely be explained on the basis of contagion and external environ 
ment suggests an inherent vulnerability There is much we observe that points to 
changes in the endocrine balance ns a factor in deciding whether an indmdnal is 
vulnerable to this disease The term ‘growing pains’ lias more than colloquial 
meaning when the problem is viewed in this light, for thus it maj be related to the 
endocrine system It is also curious that chorea prncticalh never returns after the 
age of twentj except under one circumstance, pregnancy Here again the endocrine 
system is altered Furthermore, there arc frequent instances in winch recurrent 
rheumatism appears in the same mdividiial the same month of the joar, particnlarh 
Febmary Wo now know that the weight of the endoenno glands alters during dif 
ferent months, and in February some of them are at a particularly low ebb Tins 
may be a fruitful field for lUTCstigation ’’ 

Back in 1009, Sir Norman Moore said "It would be yerj much more accurate 
to regard the carditis as the center of the infection and polj arthritis and chorea 
as complications The joint lesions attract immediate attention by the pain thev 
cause, the moyements of chorea are not likely to escape notice, but it is the card! ic 
lesion’ which shortens hie” AR of us, I am sore, have had tins dictum exemplified 
in practice, and further discussion of this phase would seem justified 

Tho mention of pneumonitis in association with rheumatic heart disease should 
stimulate an expression of opinion regarding the posterior lung findings in pen 
carditis Certainly these findings cannot be entirely exiilaincd on the basis of 
effusion or compression The cbnical course prompts me to conclude that we are 
denhng here with a pneumonic process due to adjacent pathology 
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Dr McColloeli nuiku tUe etattimont tliat doxing adolt life the joint pains oc 
cnp7 a much more prominent port* — and farther — “It Is also -well known that the 
chance for the heart to become inrolrcd during adult Ufo is much let* than during 
childhood ” I have frequently been rmpreseed with the same fact in children. In 
other words when the arthiitijj ermptom* wore most promincirt and fulminating the 
milder wn* the retultlng carditis, la it that the Infection spends itself here and 
thus lacks the potency to invade olherr susceptible structuresi 

The influence of raoe on the manifestation, of rheumatic fever it sufftclentlv 
covered bv Dr iIcCuUoch s concluding etatement in that studies tend to show that 
“race is lets of a factor than location. ' I would, howe v er, raise the point that in 
ray experience the Italian child with heart disease shows the most remarkable come 
back of any race I encounter Likewise that the Negro race, oven in the North, seems 
less vnlncrable to the rheumatic Infoetion. 

Much has been sold regarding speclflo phases pertaining to the rheumatic state 
in childhood hot the most important point to me is the social status of the patient. 
Were It and its contingent foctora explained, I am sure we could forge ahead with 
one of the most striking examplos of pnjventlve medicine known in history Our 
success mutt lie In the preventiou of heart disease among childrou, not its euro 
If we could ouco analyie and explain theso environmental factors we would begin to 
accompUili results. Why la there such a dearth of rheumatic heart disease in 
private practice and why such an abnndanco In our dispensary groups! Does senal 
tivity allergy and heredity explain all! Certainly no field of Inveetigation could 
bo more fruitful and helpful than further study of the environmental factors per 
fnining to tho rheumatic state and rheuroatio heart disease In cMIdron. 

DR MoCDLLOCH — Ono of tho main Ideas in these conferences is for e&eh of 
us to express his own experience and tho opinion formod as a rosnit of that ex 
peiience. By this all of us learn what others are doing We wonld like to hear 
from os many as care to diaenss any poitleular phase of tho presontation thus for 

DB. T D GORDON (QsAJfD Ratids, Mien.) — Betides the ordinary chorea are 
there any other brain conditions which are considered as being rheumatic — meningitis 
for instsineel 

DK ROBERT A BLACK (CracAoo) — I feel that a great many headaches in 
children might bo looked upon os rboumatle In characler I personally have never 
teen meningitis that I would say was rheumatio. We all see many cases of chorea 
which resemble a mild encephalitis. In loet, I think Jt Is hard to dilTerontiate a 
saniro type of chorea from encephalitis. 

DR. BACnUANN — What prompted your question! 

DE. GORDON — A case I recently saw — a ehlld who had rLeumatism, and who In 
my absence from tho city was taken to the hosjutnl with meningitis — 21,000 cells 
mostly polymorphonnelcars but no organisms were found on six lumbar punctures 
This boy made a complete recovery without other treatment than salievlntps. 

question — D id von make cultures of the spinal floldf 

DR. GORDON — le* and no organisms wore obtained. I returned to tho city 
after four or five days, and knowing tho history of tho case suggested the treatment 
and tho boy made a rapid recovery without any residual signs from tlio meningitis. 

DR. PHILTP ROSBNBLTJH (OmoAOO) — One should be very careful in inter 
prctlng a 2 000 cell count The patient may have had an epidemic meningitis, 
that alone does not speak for rheumatic involvement of tho brain. One might 
have rheumatism and also have a meningitis of other origin 
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Tilt broader view regarding the etiologic factors, as expressed b\ Swift, is bighh 
commendable It logicalh esplams the bacterial differences of the past, and presents 
a working basis with which to start 

I am fullj in accord wath the opuiion that nialmitntion is in important con 
tnbuting factor in tho production of rheumatic infections The question that comes 
to mind, however, is, should wc stop here' I am connneed that there are con 
fingent factors of environment which are cquallj important Mam of these haic 
been stronglv emphasized in the current htemtiire Tho contagious factor, and 
tho indulgent care of the parents to minor infections should receive additional con 
siderahon and discussion. 

In regard to the manifestations of the rheumatic state I feel that tonsillitis 
should be further qualified Among ourselves and certain economic groups, it mm 
1)0 well to emphasize tonsillitis in relation to rheumatic heart disease M ith the 
average private practice group this emphasis should be guarded People arc so 
health conscious these dais that it behooves us to be careful not to add another 
worrv to the now anxious pseudoscientific mother 

In considering joint and muscle pains I am sure wc arc all convinced of the 
importamc of am arthritis sianptoms in childhood I do feel that even joint pain 
should be considered rheumatic unless otlurwrisc proicd I wonder, however, whether 
one should assume a totalh benign attitude toward growing pains Fatigue, as 
stated, is a ration il explanation for some, likewise is tin disproportionate growth 
during adolescence But ehramating both of these, can we entirely ignore the his 
tones so frequently obtained? 

In this connection, I am gomg to read the abstract of the paper which Lei me 
of Boston is giving at the Amencan Heart Association Meeting "Recent icars 
have seen concentrated interest in the streptococci ns a possible cause of rheumatism 
Rccogmzmg the importance of this work, clinical expcnenccs indicate that changes 
HI the mtemal environment of the host must piny a very significant rfile, and this 
ispect of the problem has received little attention The strong familial factor 
which cannot entirely be explamed on the basis of contagion and external ennron 
meut suggests an inherent viilnerabibty There is much wc observe that pomts to 
thanges m the endocrine balance as a factor in deciding whether an individual is 
vulnerable to this disease The terra ‘growing pains’ has more than colloquial 
meaning when the problem is mewed m this hght, for thus it mai be related to the 
endocrine sistcm It is also cnrioas that chorea practicnllv never returns after the 
age of twenty except under one circumstance, pregnancy Here again the endnenne 
sjstcm IS altered Furthermore, there arc frequent instances in which recurrent 
rheumatism appears m the same indimdual the same month of the jear, particiilarh 
February Wo now know that tho weight of the endocrine glands alters dnnng dif 
ferent months, and in Febmary some of them arc at a particnlarlr low ebb This 
niav be a fruitful field for investigation ’’ 

Back m 1909, Six Norman. Moore said ‘‘It would be verv much moro accurate 
to regard the carditis as the center of tho infection and polvarthritis and chorea 
as compbcations The joint lesions attract immediate attention bv the pain tliev 
cause, the movements of chorea are not likely to escape notice, but it is the cardiac 
lesion’ which shortens life ” All of us, I am sure, have had this dictum exemplified 
in praitice, and further discussion of this phase would seem jnstificd 

The mention of pneumomtis in association with rheumatic heart disease should 
stimulate an expression of opinion regarding the posterior lung findings in pen 
carditis Certainly these findings cannot be entirelv explained on tho basis of 
effusion or compression The cbnical course prompts me to conclude that wc are 
licaling here with a pneumonic process dne to adjacent pathologi 
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Boilr isfciglit nione doc^ not cciutltutc u good rriterlon of malnatrltion even 
wlicn cOTwJdcrod Jn mlution ti I Liiglit. Tlio ol>e*( cblld i» froqticntlj n* niocb 
mnlnouriBhed as one ttIki is ond^rTFOight Wo liaro soon uumT pliUdron iritb cborca 
w?io arc fnt but on pIo>c oxnmlnalion It i« easy to recognitt tliat tbcj arc rosl 
nourulicd just ns mm h u tbo>>e wbo nru imdprr’Llgbt Onr iniprcwlon is tbnt 
rliomti orenrs in tlie olH*st* ttjp of older cUlld more tlinn in any other constant 
tv]>c I scriouily question whether rlienmatic feror nml especially the heart dispose 
that goes with it will oemr m a child who Is In good nntrition I do not mean that 
oil children who are molnounshod have or mav have heart discfiso. It hni been 
olfserved also that mam tulmrculous children are normal In weight and that the 
Ineidonre of andtm eight among tobcrruloos ehlldren is ven low but ogoln in these 
studies, the sole cntcrlon of malnutrition wn* onderweight wltliout regard, to other 
mnnlfestntlons of malnntritiom I think a foil clenr definition of nutrition would 
possibly help us a great deal In interpreting wlmt eonstitutes malnutrition There 
are eertaln other dUentes like rickets In which the children arc not nlrniTs under 
weight but should be considered as oialnoorisUed. 

DR W s (lIBKON Ciiu \bO — ^\^iflt nro the enteria for the detcrnilnation of 
nuxlnutrltion in children? 

DR iti^ULLOtll — Tliut U a rather dlfllcult question to discuss nt this sympo- 
sium ond in sf short i time Nutrition Is the state in wUleb Uring matter exists 
nt any givtn time rciultlng from the \arious processes of nietnbobsm As well ns 
one mn dcfluc this sta e In llring ehildrio nndcr ordinary rondltlona, the rriterin 
nrc (l> an estimation uf bod> WTlght with some other mass meflsuremttit in rein 
tlon to body hngtb or some otlter linear mentnrement using the many nnd rnned 
tables that hnye Inmi de^er^bed fdr the establishment f normal or nrerage ratios 
mnking nllowanecs for those Infinonccs wlilch deflect the indlridual frona the nominl 
or artTnge (2) an ctnmLnatlon of thosi jtnrts of the bod> which are soseeptihle to 
nutfiHounl elinnge* and which nrc evident on ordinary physical examination the 
rariou* qualities of the ikin Uio amount ohoistepc) and distribution of oub- 
cutaneoUB Imdy weight nnd the slxe tone nnd coordination of skeletal muscles 
(3) h) some knowledge of the clUld s bUtorj In regnrd to en\"lronmout tjq*e of 
feeding intake of neccssorv food dementi rcnction to Infection and otlier general 
habits of pint rest tcbool etc Farther than this the rjnestion becomes %crT com 
plci and Involve* tlie detemiliiatlon of many points In metal ollc nnd cberalcul 
Inbomtorics 

Dlb ALBLKT D KAISER (R^kthkhteh K 1 ) — I wnnt to say something about 
growing pains lu contmst to fnttgve jmuis, I bare 1 een Interested in growing 
pains 08 to whether they are lymptoms pf rhenmntir disease or whether they are 
all fatigne jtalns. I followed n numl>er of children over n period of yeurs with a 
history of growing piiins and no otlior rheumntie symptoms In this large gronp of 
eUildrtn I found that 10 per cent of Uie children who had growing pains appeared 
later with some Inrolmaent of the heart in most instances not severt They had 
a mild eardlnc inrobement ret screre cnongU to l»o dnssed in tht group of chll 
dren. having rheumatic ctvrdltls. It Is of coarse not certain that the growing pains 
wore Tcspcnsiblo for the cardiac inrolyement but it la snggestlve thot ixirsistent 
growing pains are the result of an infection I found that 8 per cent of the Will 
dren examined In Roehcatcr gare ft history of growing pains, V higher In Idmct of 
growing pains hns been reiwrted from otbec eitioa. 

I am not in alisolntc accord with the statement that rlicumutlira Is luflncnced 
chiefly by the social cnrlronnient It plays nn Important part bat another significant 
factor seems to be necessary and that Is the clement of infection Those who hnve 
followed robums’ work in Tsew korV hare been impressed with hi* studies on 
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nurses, training in the Presbyterian Hoapitah Before completing their course 30 
per cent had developed some form of rheumatic manifestation He concludes that 
it 18 not 80 much the change of environment for they had adequate food and rest, 
but because they ivere brought in contact with streptococcic infection which tliey had 
previously escaped The incidence of rheumatic fever has been high in Bochester 
dunng the last two years There has also been a high incidence of scarlet fever 
It was found that many children who appeared with rheumatism had scarlet fever 
within the last three years and the cultural studies of the throat flora showed a high 
incidence of hemolytic streptococci Tho evidence at hand seems to suggest that 
poor social environment plus contact with the streptococcus is a factor in the causa 
tion of rheumatism 

I behove the improvement noted in children sent to Porto Eico is due to the 
absence of streptococci in the throat. The streptococcus is probably the exciting 
cause of the disease but a susceptible host is necessary The factor involved render 
mg the host susceptible is not known. It may be some enzyme or mtemal secrebon 
that fails to funebon properly 

DE J E GEESTLEY (Chicago) — I have always been mterested in the sub 
ject of growing pains Every child seems to have them to some extent When 
Dr Kaiser reported a history of growing pains in a large percentage of rhoumabc 
children, did he have any controls? 

Of course I realize that Dr Kaiser's study uas not one pnmarilT of growing 
pains These were reported ns purely incidental findings However, growing pains 
arc such a common complnmt that I beheve we should be somewhat enbeal as to 
their significance For mstanco, if Dr Kaiser reports that 10 per cent of his cases 
of rheumabc endocarditis gave a history of growing pains, what percentage of a like 
number of children without rheumatism and endocarditis would give a history of 
such pains? If a number of much less than 10 per cent would be found, 1 grant 
the evidence would be m favor of a rheumatic significance to these pains But I do 
bebeve there should be a control series 

DE McCulloch — in reply to Dr Gerstley's quesbon, we have seen children in 
tho clinic with rheumabc heart disease, oftentimes in an advanced stage with no 
historj of pain in the joints, growing pains or anv other kind of pain. The dif 
Acuity we have had is to know how to classify in an intoEigent way the various 
pains these children may have It is well known that they vary a great deal in de- 
gree, loeabon and in many other characterisbcs The well defined inflamed loint 
seen so commonly in adult life with the usual objechve signs is relabvely infrequent 
in younger children Menbon has already been made of the pun in tho legs from 
flat feet and it may be pointed out again, the rather common pain in the legs from 
fabgue These pains should not be considered either growing pains or rheumatism 
The chief difficulty anses when a child is seen with tonsilbbs, with signs of heart 
disease and witli ill defined pains in tho extremibes Such pains arc probably due 
to rheumatism and should be so interpreted I would bke to insist again that 
mere growth should not produce pain m any form. 

DE EOSEKBLUM — One thing I would like to ask, is about erythema multiforme 
associated with arthnbs, as a rheumabc manifestabon. This association is more 
frequent than we realize 

DH McCulloch— T ho hst of mamfestabons of rbeumatism as gnen is, of 
course, not complete I agree with you that erythema is a fairly common sign. 
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DR EPSTEIN — Skin Iwlona aro certainly a manlfestatlcm of xhennintira I 
think yon tee them in cliUdrcn irho haro rheumatic nodtUea if the skin is inrolved 
in some form by the rheumatic infection. 

I hoped somelKjdv would bring up the question of erythema nodotum. 

DR 0 R "WEn^FELD (ChicAOO) — ^I n reply to Dr Rosenblom’s question, Swift 
pointed out that this was alio a manifestation of very serions cardiac involvement 
I have had abont nr ease* nndor obscrmtlon for about four years who have had 
erythema nmiulnre One bov has had it for about six years. He has no serious 
cardiac compllcntlons. At one time it appears os a coincident manifestation, its 
intensity depending npon the Intensity of the infection. Then for a time the 
dermatitis dtsappeora and again lie will hnvo the dermatitis without anything 
else In one child witli a eovero heart lesion nn erTthema marginatum has been 
present for a long time Tbo other dnv I saw another child who bad an erythema 
marginatum but I had not noticed it until I saw him in a strong light I doubt very 
much whether it Is a proliferative lesion. It has more tho earmarks of an allergic 
manifestation I think it is impwrtnnt that we all understand what wo mean by this 
lesion 

DR H08EKBLT7AI — ^Rheumatic peritonitis may occur but surely not very 
often The majority if not oR of tho cases were associated with pericarditis. "We 
know one of the first srmptomi of pericarditis Is often pain in tlie abdomen, and 
not infrequentlv they get to the surgeon first who operates only to find a pancarditis 
later "We know these cases do not need operation Surgeons usually justify their 
operation by stating there was a peritonitis. They never obtain posltlTe cultures 
and all tbo cases h(>al without drainage. 

I feel tbo majoritv of these so-called operated ibenmatle peritonitis patients 
are jnst a mistaken diagnosis for beginning poricordltis, I question, too the oc 
currenco of ronl rheumatic pnetmioniau 1 feci mnch as does Dr 8. Gibson about 
tlie etiology of rheumatism. TLcro is proLablv a sres*ific organism as in tuberculosis 
with environment diet vitamins, climate etc only soeondary factors. 

DR. BAClTMANh. *— I think Dr Kaiser mentioned a very important point 
'exposure to germs. ASe see this froquently in the form of epidemics, I think 
there roust be something else associated that is, the lack of proper attention to 
minor infections. Tlie children we enconntor in private practice receive attention 
for minor ailments and thus evade serious trouble. In the dispensary group these 
ore ignored. I have felt that the iudnlgent care toward theso minor infections, 
especially exposure to streptococcus, plnys quite an important port. 

DB J H AVAIiLAOE (Oak Park) — AU tbts confusion about some of these 
things prompts me to challengo Dr Bn cl mm tin s optimism about prevention. Thero 
is a good deol of eonfiict of opinion obout race and hereditary and climato. In 
discussing malnutrition Dr JIcCulIoeh thought tho definition should bo cmpbasliod- 
I feel tho same wnv about prevention. The preventive phase of the problem as T 
see It Is tbo foRowmg through in tho prevention of the second attack or prevention 
of compUcfttlons In the heart. If by prevention of rheumatism one means prevention 
of the first attack I oinnot feel the optimism of Dr Bschmnnn since we are not 
agreed qb to the exciting cause. It would seem that prevention strictly speaking 
would entail eliminating the predleposing factors — a rather gigantic task if it means 
changing mcial and hereditary chamcterlalles and bringing up the housing situation 
and hygiene of the lower social stmtn Ono thing I might mention with regard to 
race and color is that it Is very difficult to infect an African Negro with scarlet 
fever and the Chinese arc only slightly susceptible. This might have something to 
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do -mtli the fact that thej are less susceptible to heart disease, siuee uuniunitr to 
one streptococcal infection seems to involve immunity to other strains of strcpto 
coccn 

DB BACHIMAjSTN — optbnism is simpli the desire to educate the layman 
Hath the f lets about rheumatism. The average parent ivho comes to us today with 
a child ivith heart complications has no idea as to what tliat might have come 
from 

DB V/ALLACE — That is probablj correct tVo cannot preient rheumatism, 
howeier, until ne know more about it We can preient the second attack Strictly 
speaking, so far as the prevention of rlieumatism is concerned, I uonder if no 
know enough about it 

DB BACHMANN — I feel that preieution will come before the cure, hoiieicr 

DB GIBSOjS" — Dr McCulloch has had control o\ er his patients for a long tmie 
and I nonder if, after a number of years, these cluldren have had definitely fewer 
recurrences than other children not so well cared for 

DB McCDLLOCH — That is a hard question to answer About five jears ago, 
MC reported the results of a study of a group of cardiac children who had been 
patients in our comalesccnt home Much to our surjirise, we found that the number 
of attacks of rheumatic fever in the children who had received such care tended to 
bo rather high after discharge to their homes, in comparison with a sunilar grouji 
who had not been admitted to the convalescent home Wc felt, however, that the 
child’s general condition had been greatlj improved and that when the subsequent 
attacks occurred, the’’ wore of shorter duration and there was less involvement of 
the heart Our onlv explanation of this observation was that when the child rc 
turned to his previous eiivnronnient, particularly if the environment had not been 
improved, exposure to further infection resulted in attacks of rheumatism because 
his suseeptibilitj had not been altered The study led us to bolioie that convnhs 
cent care w as of value chiefly during the time the child needed to be m a more f av orable 
envaronment and also in rendi nng him more able to withstand subsequent infections 
It still seems to us that the pirovention of rheumatism lies fiist, in creating healthy 
children through the applumtion of the broad pnm iples of pediatric care, second, 
in taking care of children properlv when they have an acute illness and, third, to bo 
sure they are well of anj infection before thev return to school I thmk those things 
be distinctl) within the field of pediatric care and havo no more relation to cardiac 
problems than tliev do to other forms of disease In this waj, wo will ho able to 
prevent a lot of rheumatism 

DB J C McKITTEEICK (BurUNGTON, Iowa) — I am inclined to agree vvath 
Dr "Wallace as to the importance of prevention. When a patient comes to me with 
swollen joints I know he has rheumatism He complains of stiff legs iii the 
morning, has low fever, ind fatigue, tins leads me to hehevo that the child may 
have rheumatic heart disease But vvliiit will prevent it? Until more work is done 
in tho prerhciimatic stage I think vve cannot get very far 

DB KAISEB — Might I state our own experience We had the sumo feeling 
that individuals vvath rheumatic disease had low calcium and cholesterol values 
We studied the blood hpids in 75 rheumatic, cases, and found normal calcium values 
and the cholesterol was well within normal limits They were low in the acute cases 
but they were also low in pneumonia and scarlet fever, hut with recoverj thev 
returned to normal Dr Clausen studied tho vataimn A content and the carotene 
in the same group but found no striking relationsbip between the rheumatic state 
and a deficiency of this vatuiiiin ind provitamin 
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DR. ilcODLLOClI — Balanced feeding and l»roi»eT dietary Intake ure of coum* 
important. A survey of the dact of many of these children ibowa a history of a 
predominating bread and hotter diet trith rolatlrely little milk meat egg* nnd 
Tcgctablc* Tlio mother often cr})lalM that the child ent* enough but nm* it 
off, ' Trhlch if, of course not true Unfortunately thU same explanation is offered 
many times by phvgiclans for the malnutrition underweight nnd fntlgnt whieb mnv 
be present Aetlrit) should not produce malnutrition and it is probable tbnt with 
Batisfactorv food nod regulation of aetlvitr tbo child would not become thin. Tbo 
Improvement followiag ndminlitratiou of foods containing abundant ralclom salt* 
and cod liver oil ofteu demonstrates Hint the diet wns defective 

We now Come tu the third part of onr presentation — The Care of Children Tlifh 
Jihcsmntfo tcinr and Heart Dit'Crue It should bo clear to everyone that the care of 
such children depends on the period In the course of the disease in wluch the patient 
finds himself It Is prtbablo tliat a lack of consideration of this important subject 
accounts for the widi'sprcad divergence of opiuJon which exists in tbo minds of most 
of us and fur the unsat Isfnctorv directions for earc timt most patients receive 
Measures which nro applicable at one tlmo would be Inappropriate at others It is 
tiiffCVricd that four important periods In tho coursi. of the disease should be ern 
sldcred (1) Tlie period of active infection (2) convalescence (3) quiescence 
(4) when the process is healed or when it has dlsnpponrod and the patient Is cored 
L During the period of active infoctlon evidence of aetlvitr must bo sought 
and recognised Tlie tlire» important point* of evidmee would be active focal 
infoction in toaslls, sinuses or in anv location, fever and rheumatic nodules Bo 
long os eemuil glands remain enlarged tho tonsils show evidence of redness edema, 
tbiekenlng and pus or so long ne the moroua membruno of the nasopharynx shows 
hyperplasia, redness, edema etc. the patient must be considered to be In tbo penod 
of nctiro rhouraatlc Infection. Also so long as tho body tompemturo remains above 
normal or iltowi extreme dnflr vuriation# tho patient should l>e considered la the 
period of active Infection. LencocvtoslB and joint poins nro of valuo when they 
are present to a marked degree but In tho usual child Iheir slisence or presence is 
not of great assistance In determining the period of infection. Rheuniatie nodalc*, 
however are definite evidence of an active Infection and so Jong os thev remain 
it must be assumed that an actlie process is going on In the heart. During the 
period of activo infwtion trentment sliould bo directed toward tlw control of those 
manifestations present It 1* important during Uiis period to clean out foci of in 
feetiou as soon ns it is determined that the patient can stand the noceenary pro- 
cednros. The me of salicylates and oUicr drugs relieves fever joint jalus, and 
many other toxic manifestations It is also important daring this period to provide 
rest for the IjchIt nnd heort as much as possible This important mcuBaro cnnnnt 
bo overemphasiied even though it is briefly stated here If rungestivc foiluro of 
the heart occurs during tliis period It is of grave prognostic significance and should 
bo a matter of first consideration. 8o Jong a* tho heart mosele i» unabh to do 
its work, It is futile to nudertnke other rrmedlnl measures 

2. It Ims alwflj-s been difficult to deeldo oeeurutely when patients are getting 
well nnd an convalescent. In n discoso like rheumatism where the symptoms nnd 
rigus are so roric<l and Irregular it Is very much more diDicult than usunL Sorao 
of the dUficnlty arisos from the fort that few criteria are available to detcrmlno 
accurately tho absence of infection. It lias been suggested that a normal temperutum 
and heart rate together with a good appetite sUonld Indicate recovery from anr 
infection These stolemonts slmuld hold true for children with rheumatic heart 
disease In addition children should show no signs of fatigue shoold be gaining 
In IhxIj weight and height and should be freo of active infection in tonsils and 
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elscvrliere Other criteria each aa the absence of leucocytosis, changes in. the 
heart signs, etc , are also easily appbed to the individual cluld during the period 
of convalescence Gr iduated return to normal actiiuty and function should be 
undertahcn Whether or not this period is short or long will be determined b^ the 
degree of injury occurring in the heart and body during the attack It must bo 
pointed out that there is a tendency to err on the side of a com aloscence too short 
rather than too long, and in case of doubt it la safe to delay the convalescence 

3 By far the largest number of children with rheumatic heart disease are found 
m a period of quiescence. While those under the cure of a physician are generallj 
in the period of active infection or aro convalescent, surveys show that a vorj 
much larger number may be found in school and not under the care of phvsicians 
Tins verj important group needs careful study and control These cluldren will 
be found on periodic health examinations, at school, and when under the cure of 
physicians for some intcrcurrcnt eondibon It is an important group to recognise, 
since remedial measures will yield larger returns than in almost any other group 
under consideration These children are not ill, but their health is impaired, the 
chances for a return of the rheumatic fever are good, and the ultimate prognosis 
for their reaclimg healthy adult life is poor Educational measures by individuals, 
organizations and institutions v ill uncover a largo number of these children. 

Their care consists of a regulation of their daily routine so ns to provide a 
proper balance of activity and rest When possible they should be allowed to 
attend school or be at work, and to undertake jobs nhich are witliin the limit of 
their performance Since most of these children are in Class I, they probably need 
more of an adjustment of them physical activity than a restriction of such activity 
Such a program seems desirable, because it allows the child to hve more nearlj 
normal than when restricted in any fashion, and probably is of greatest value 
because such children must be fitted for their life work Unless they can learn 
their limitations they probably become maladjusted both mentallj and physically 
and acquire an unusual outlook on hfe as well as them inabihty to support them 
selves It also is important during the long period when such children remain 
quiescent to provide proper measures for good general health Bj this is meant 
proper food, proper amount of sunlight and fresh am for play and rest, and enough 
sleep, and the importance of a quiet cnvmonment must be emphasized That this 
factor 18 of some importance is borne out by the high mcidencc of chorea in children 
living in congested, noisy sections of the city 

4 Evidence is available that children ivith rheumatic fever and heart disease 
may recover entmely, so that at subsequent periods no evidence of disease can be 
made out. A larger group definitely are known to hve for long periods ivithout 
recurrence of them rheumatic fever or heart disease Many of these have been 
known to hi e throughout the remamder of a normal span of hfe, with full physical 
activity and earning power, with no further heart disease IWulo this number is 
relatively small in comparison with tho total number of children with heart disease 
who die early, it is sufficiently great to warrant special consideration This op 
portnnity rarely comes to the pediatrician because the problems m\olved are a part 
of adult bfe The part for the pediatrician to know, however, is that tliere is some 
reward to offer the cardiac child for carrying out the dmections Unless this reward 
can be pointed out, the cluld may have very bttle to look forward to and no in 
centivo to carry out instructions. The probable chance of recurrence of a myocardial, 
endocardial or pencardial lesion os always great Such chUdren must be treated 
more carcfullv when infections occur than individuals who have not previously liad 
attacks of rheumatic heart disease They must be told they will always re 
quire special protection. Children suffering from mitral valvnbtis particularly when 
stenosis bas occurred, have a bad prognosis, and Cotton has shown that 90 per cent 
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of tuch ehUdrtn arc dead after a period of ten year* from the on*et of their dis- 
ease Contrary to the nstial prognofl* of patient* with ■yphllitic aortitis and aortic 
inenfficienoy when the prognosis of life 1* not greater thnn three to fire years, 
children with rhenmntlc aortitis and aortie InsnfBeieney nncompllcatod by mitral 
stenosis seem to h\-o and do well, provided the active infection disappears. It has 
been pointed oat by T)r Conner that such Indlvidunls may live soveml score yean 
without cardiac distress. 

DR. BAOUUANN — On the care of children with rheumatic fercr nnd heart dls 
ease I am ture we nr^ aR agreed Agreed at least so fat as fundamental principles 
ere concerned though we may disagree on details. However, until facilities are 
generaliv available where patients with the varying degrees of rhenmatic infection 
can be cared for complete success cannot bo obtained My feeling i* that the chronic 
cardiac cripple receives too much attention while tho milder type* and those *tUl 
considered potential reedve too little The only solation to this question rests In. 
tho establishment of more homes or •anltarimns for the chronic or perpetual 
rheumatic tiiu* mailng available for the others more beds and more extended care. 
I find mvsclf frequently discharging patients with a promising future and retaining 
those with none — onlv because Iho wnrd is crowded and something must be done 
about it 

In ascertaining when the acute stage of rheumatism has subsided, I feel that 
no greater display of the art of medicine oiista Wo all have clinical criteria upon 
which wn pin our faith but upon final azmlyBis erperitnte observation and intuition 
are tho factors which guide us most Among the more recent criteria jfronouneed 
as Toluable, is that of Bernard Bchlcainger In a study of tho sleeping pulse rate in 
rheumatic children I would like to inquire If any of yon have used this method and 
how reliable it has appeared to be. Personally I attemptod it bot gave it up before 
a definite eoncloalon could be reached To me the most conmneing evldenee of heart 
improvemeut and Integrity whether In the hospital or in the clinic has been weight 
malntenaneo and gain. Ko other functional test In my experience, is more easily 
obtainable or more rellablft. 

DR BLACK. — ^In answer to Dr Bnehmoun’s referenro to Dr Bchleslnger'a ob- 
servation on the pulse change botween the sleeping child and the child awake 
Dr Schlesinger showed many cases In which his night and day pulse ratio proved 
the correctness of his statement At La Rablda Sanitarium we found it to be correct 
but it was not observed os frequently ns Dr Schlesinger seemed to find- "We take a 
midnight 3 mlM in the Bonltarlnm and find In chorea tho rercTse is true In chotcra 
a very high day pulse with a low night pulse the spread of the pulse rate becoming 
ranch lest, as the choree improves 

I>T kleOulloch does not feel as cnthoilnstlc about the Panltarimn as I do "We 
Iiavo bad about 1500 cases go through tho Sanitarium- We do not have os good 
ft follow up system as I>r MeCuBoeh has 

The physidans treating tuberculoslB made great advance in arresting tho discaso 
when they instltnted sanitarium cara At La Hnbldn Bonitariam we have adopted 
much tho samo r^glm^ ns Is foHowod In a tuberculosis sanitarium High calorie 
feeding with much rest and carefully supervised derelse. Until we know more 
about the etiology nnd specific treatment of rhcrumatlsm I th i nk we would do well 
to stimulate sanitarium care. You educate tho child and the parent as to tho true 
nature of the disease You are able to detect the slight relapses. Slight upper 
respiratory infections aro often followed in serm to twenty-one days by a reeurrenco 
of rheumatism- A rheumatic child who has & slight upper respiratory infection 
would in mv opinion, bo much improved if kept in bed until aH symptoms disappear 
which is usually between two and three weeks. Do you not think that bv sueh 
treatment tho later mortality would bo much lowered f 
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DR GERSTliDY — I, too, ha\o been tmng llie Sehlesinger test on ciirdi ic t)iil 
dren. Those ^^ho are rcco\criitg seem to have diminution of the piiJse rnte at niglit 
On the other hand there are n number of fnllncies in that test 'Wheu jou ask 
the nurse specificallj to take the pulse, she is bkelj to go at it so energeticalh 
that she uakes up the cluld You must be sure that the child is asleep ivlicn the 
pulse IS taken Whether the interpretation of the drop in the pulse means that the 
infection is over is another question 

DR BACHMAYY — It seemed to me tliat the connt of ten which is supposed to 
bo the difference between the alert pulse and the sleeping pulse, is too narrow a 
margin to be rcbable. 

DR yVEIKFELV — I wonder whether Dr Kaiser would tell us about his e\ 
pericnce at Rochester wath tonsils I would bke to ask if there have been am ill 
effects from the removi 1 of tonsils it the improper time 

DR KA ISER — PersonaUi, I am opposed to it, and so it has been done only 
occasionnllv I belioie the results are unfavorable I do not haie the data on that. 

DR Y'EINEELD — TOien do jou feel that tonsils should be removed” 

DR KAISER — I lull e been interested in the relation of tonsils and rheumatism 
I remember the old textbooks said that the way to prevent rheumatism is to take 
out tlio tonsils AVhen the opportunitj came to observe a large number of children 
that was the first thing I studied, and in nij opinion there is no great relationship 
between tonsils and rhouniatism The important thing in favor of tonsillcctomj 
IS that a great number of children are spared throat infections bj liming an earlj 
tonsillectomy Again, statistics are verj nusleading We haio tried to approach 
the studj from all angles in comparing a large number of children o\cr a long 
period, those who were and those who were not tonsillectomized. Wo found 30 per 
cent less rheumatism in those who had been tonsillcctomized — that is, 30 per cent 
of those children were protected against rheumatism On the other hand, when wo 
studied the cluldren who had rheumatism, mild or seiere, and were tonsillectoraized, 
we could not proto a thiug Howeter, that is my personal experience I have a 
letter from Dr Poynton in winch lie states he could not prove that tonsiUcctomi 
had anj bearing on rheumatic attacks, but clinically he saw so much differenco that 
ho recommended tonsillectorav I think I feci the same wat 

DR McCULLOCH — Vic liaio been interested in a problem that is related to 
tonsillcctomj We hate noted occasionallv that a child who is either convalescent 
from or quiescent after an attack of rheumatism, tnthin a week or ten dnts after 
operation for the remor il of tonsils and adenoids will have an attack of rheumatic 
fever or chorea Folloiving the suggestion of Dr Cameron set oral teirs ago, we 
instituted the procedure of gitaiig sahctlates before operation and continuing them 
daily for a week or ten dnts afterward, the idea being that sahctlates would 
probably pret ent in some way the rheumatic fever attack following tonsiRectomt 
It seems to us that the children do not react so much when snlictlntes arc ad 
uunistored in this way 

QDESTIOY — Dow do salicilates act in preventing the attack of rheumatic 
feter” 

DR McCDLLOCH — I do not know Yor is it known how thej affect ant 
maiufestation of rhenmatlsin 

DR EPSTEIY — The chairman did not go into detail concerning the manner 
of miimnistration and the dosage of salicylates I get sntisfuetorv results bt 
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gUinfl Inrge dofic*, 150 groins, ptr roctmn nnd rtpcnting ttIicii uecoiwarv 1 tbould 
like to Qtk whether thU method I* prrferoblo to adminlutering Bmaller do*»^ ornllv 
over a longer period of time 

DI? BLACK.--In oi^ea of acti\c nmto rhenniatiim I give from 40 to 00 j,mln* 
of •odium snllcrlato by rectum for three to fire dnrs, then continue with ^ to 10 
grflin> throe times a day for bix months 

DIt A L COMB (CiiiOAOo) — 1 cannot help but wonder when we tolW 

about prevention of rheumatic fever if treatment nnd prorentlon nro not mucli 
nlike- I'liyslclanB do not arc tho children much m rheumatic fever The parents 
call up nnd directions axo given to put them to bed nnd nsuallv Balicvlatei are 
given, Bometunea the mother says 1 havo von every time sho bna a terapcmtnre 
ret hero I* a neighbor child who is jilnving out m tho dirt nnd mud and m ntn-er 
put to bcii with n cold iit It Is the neighbor child who develops rheumnlk 
fever I am usually very careful ns to how soon the child is allowed to get up 
If tho parents did not call for medical advlro tho children would be up and around 
In a few day*. It Is liard to separate prevention nnd care of the rheumatic stnte, 

DB MfCIiIiLOtll — We now come to tho fourth article — I7»a Pelaitonshiii of 
rhmmaiie jPetter ojwi llcnrt Dlscosr /a C/ilMna to Heart Hitcajtr m AilvH Life 
This important question has not been solved. E\*en tho usual heart Bpeeinlist is 
not familiar with tho Initial stages of heart dlsciuto in children nor does tho 
podiatrlelau frequently havo on opportunity to observe his patients over long years 
into adalt Ufe. The evidence at hand today la chiefly of the put togetlicr 
varietT nnd Is very unsatisfactory It would bo desirable if a large group of 
pliymciani, portienlarly pediatricians, could observe patients in oduJt life whom they 
have studied ob children, and in this way ieani something of the late effects of 
heart disease. The following points may be mentioned for diseunlon 

1 It would be important to note tho number of adults with honied rhonmatie 

heart dlseaso who show recurrences of aebrity It was suggested bv Dr Morse that 
chronic cardiac valrolar diaeaao shonld not bo considered a* rhonmatie heort 
disease and that on indirldmd who onco bod rhfuinatie heart diseoBe may lose all 
ovidenco of rheumatism. However the nature of tho heart disease is such that its 
etiology can, usually be recognised no matter at what time of life tho patient Is 
scon. It Is true tiigt when tho a6tl\e Infoctiou in the heart and the rest of tho 
body bos disappeared the process in. adult Ufo is not similar to that seen in child 
hood and presents the picture nsunily described as chronic cardiac mlvular dUease 
but the origin of the lesion Is rheumatic. ProUferallTo lesions of tho aortic nnd 
mltml valves aro nlwoys imimrtunt and when destructive eUnugos In the heort 
muscle have taken place, an Injury of a permanent type results matter at 

what period of life tho patient may bo seen subsequently he will alwavs tend to 
show cliaracterisHe nigns and tendencies In tho course of the disease, 

2 Buboento bacterial cndocardltlB occurs most frequently in Toung adults wlio 
havo either n congenital mnlformatlon of tho heart or more freqnontlv nn old 
healed or inactive rheumatic heart disease Indeed a question has been rnited as 
to ■whether nn individual whoso heort is normal would ever acquire snbacirte boeterlnl 
endocarditis There is verv little evidence to support snch a supposition Certain 
Investigators believe that the differentiation between sulmcuto bacterial endocarditis 
and rhoumntle heart disease is not great and that they are the same process. The 
more gMicml opinion, however is that they aro distinct procewM and the suliocuto 
bacterial endocarditis is supenmpoted on the old hc?aled rheumatic heart disease 
The usual organism involved In such nn endocnrdltia Is the fi/reptoooems rfrfdans 
though instances of Btaphylococcus, meningoroceus gonococcus nnd pneumococcus In 
fpctlona have occurred It should be pointed out that in voung adults ■with a 
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lusfory of a rliemnatic lesion ivLo have feier and signs of infection, tins important 
form of heart disease should ala ays be considered It is the usual cause of cardiac 
death m patients ivith congenital cardiac mnlfonnation, ivho arc free of congestive 
failure 

3 Myocardial failure during adult lite as a result of mtcrcurrent infections or 
physical strain, particularly during athletic activities, maj bear a definite relation 
ship to an old mvocardinl injnr> received from a rheumatic infection or from other 
similar infections, such as scarlet fever, pneumonia, influenza and possibly from 
diphtheria There s' eras to be bttlo evidence that congenital syphilis affects the 
heart in such a nnv as to he responsible for inyocardml failure m Inter bfc 
Ur Martlun, howcicr, pointed out that sudden death may occur in adult 
life ns a result of a congenital syjihibtic j/itectioni! This idea has not been 
borne out by other investigators The evidence available today suggests that most 
heart strain occurring m adolescence and early adult life can be traced directly 
to a history of rheumatism or other similar infection Investigation of this rein 
tionsliip between the two periods of bfe should yield important information that 
uould be useful to the pediatrician in directing a cluld who has )md joint pains with 
or without heart disease 

4 Coronary heart disease which includes coronnrj thrombosis, infarction and oo 
elusion, may occur as a result of circulatory changes in the heart muscle and vessels 
or as the result of senile changes going on in the body, but it Ims been suggested 
that these changes occur more frequently in individuals who give a lustory cither 
of a high incidence of heart disease in the family or of rheumatic fever or a 
similar infection during carlv bfc Coronary thrombosis may be a circulatory 
accident occurring more frequent!} in obese individuals under great mental and 
physical strain and bears no relationship to previous heart disease Since coronary 
heart disease is an important cause of death, in adult bfe and particularly among 
individuals in the higher walks of bfe, it nould seem important to determine the 
relationship between it and heart disease during childhood At present this rela 
tionship does not seem to be very close 

Pediatncnns have a large part in the prevention of rheumatic fever, by seeing 
that children are properly fed and cared for through childhood illnesses, and the 
mothers become inteUoctnally nch if not finnnciaUj rich through what we are able 
to toll them It is a matter of intellectual status rather than economic status, 

DH BACHMAHN — I would like to cmphasiie, m conclusion, one factor regard 
ing the pediatrician, not only in relation to lieart disease, but also other chronic 
aliments of cliildhood, to say nothing of adolescence IVe must extend onr range 
so far as age is concerned. "Without this we can never estimate the relation of 
rheumatic fever and heart disease in children to heart disease in adnlt life Neither 
can we understand the influence an early nephntis has upon the adult Nor wiU 
the adolescent boy or girl receive the intelbgent support and guidance so highly 
nccessan at this period We need adolescent wards, dispensaries and physicians, and 
It IS up to ns as pediatnmans to demand this extended service and prepare ourselves 
to handle this now neglected field 

HR McCUHLOCH — Hoctors particularly interested in rheumatic fever and heart 
disease who have had the opportunity to foUoiv these rheumatic indinduals from 
childhood into later bfe are very rare "When the child has been under the care 
of a general practitioner, he has either overlooked t^e relation entirelj or has failed 
to recognize the heart lesion As a rule the information wo get from any source 
IS not rebable 

DR BACHMANN — At the present time I am having that opportunitv, but I 
am afraid that I have not been following them long enough to present data of 
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reol value After tbe patient* leave the Chlldroa s Memorial Hoar^^nl I have been 
following them at St. Lake i diapentorj to the age of eighteen or nineteen. The 
one ontttanding thing I have noted I* that the compensated mitmli and aortiea in 
early childhood seem to have good tolerance and capacity until thej get to abont 
sixteen or sexenteen and then they Buddenly die. That In tho onlr striking thing I 
have been able to observe np to tho present time 

DR. EPSTEIN — I have not had this experience. Tho fact that about the age 
of twelve, children are transferred from the Pediatric Deportment to the Cardiac 
OUnic makes it difficult for tho pediatrician to follow ensea through adolescence, I 
tlilnk that the only wav we pediatricians determine the sobsotinent condition 
of oar i>aticnU, Is by keeping oar filet and inqairing from time to time as to 
tho general atatns of their hanlth Eeeently Dr Morto checked up by this 
metliod on one hundred cardiac casca which bo bad prerioaaly exnmlued thirty to 
thirty five years ago In some clinics cepecloDy in general hospitals which havo 
cordiae departments, I think that it is a mlstwVft to send these patients to tho 
cardiologist I would rather have the cardiologist come to tho pediatric clinic 
thereby Ixmefitlng bv hla saggestlons and at tbo same time watching the progress of 
tho patient 

DR. iIcCtILLOCII — Dr Laecke I would like to ask you a qocjatlon. Is heart 
dlseoao fre<pient in Dallas! and do you think it occur* among children living In 
western Texas! 

DR P E LUECKE (Dallas) — I havo been praetidog there for about ten 
years and 1 haro seen I think four or firo eases of heart disease and to my 
knowledge no Important cases of rhenmaUo fevnr at all 1 have soon growing pains 
and occasionally tore joints which probably were doo to a mild rheamatiam which 
rapidly cleared np withoat cardiac involvement The eases of cardiac InvolvotnLnt 
I bare seen have not been associated with rheumatism, and of the four cosee that 1 
recall of cardiac Inrolreraent ono oceurred in a child about sixteen month* old who 
is now eight years old and the murmur is fast disappearing He bad no relapse. 
The tceond, in a child two and a half years old, ran a precipltato courso and the 
child died in about four weeks. One other is on the Paeifie Coost at this time I 
taw him at abont four years, off and on for five years, and ho was aubchorele — - 
highly nervou* with twitchings which were never choreic the lieart was never 
compensated j the pulse was alow I do not recnll the detail* of tho fourth caa 
"We do not see many cardiacs in tho hoepUals there and do not have the problem 
of bed space taken up by chronic cordiae cases. I have soon three casra of 
paroiymal tachycardia In youngster*, which wo thought duo to repeated nose and 
throat Infections — bad tonsils. After tonsillectomy they grodually Improved I have 
not heard from them for the lost two or three year* and do not know what dc 
velopcd. I do not know whetlier that hod any effect on tho rhouroatlc infection. 
The case* of rheumatic fever and heart inTolvoment are comparatlvoly rare. 

DR. McOULLOCn— Do you have many children with bad tonsils? 

DR LDECKE. — I saw one the week boforo I camo up, but wo do not *oo many 

DR. lIcCULLOOH. — I am always very much interested in hearing someone from 
regions of tbo United Btnte* like Texn*, os to whether these conditions occur in those 
regions and to what extent 

The mooting adjourned at 4 4C p li 
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and beautiful liall The official dinner of the Congress nas held at the Hajfmr 
Hotel, speeches being made by Sir Hjdton Young — the ^Minister of Health — Dr Still, 
and Sir Thomas Bnrloiv After this function the Government gave a reception at 
Lancaster House, now the London Museum, which formed the setting for a very 
beautiful and impressive scene. The guests were received by Sir Hilton Young, on 
behalf of the Goicrnment The Eoyal CoUego of Physicians had an afternoon re 
ccption, the President, Lord Dawson, receiving the guests, and Lord and Ladj 
Howard do Y alden kindly entertained members of tlio Congress at tea in their home, 
Seaford House Sir Gomer Bern and the Board of Management of the Infants’ 
Hospital, Vincent Square, gave a reception in the hospital, and afforded an op 
portunity of viewing the beautifully arranged new wing 3 nst bemg completed 

Dr George F Still is retiring shortly from his hospital engagements, and it has 
been decided to recognise his retirement in an appropriate fashion It is proposed 
that a cot be endowed and named after Dr Still at King’s College Hospital, where 
he has for so nianv years worked as physician in charge of the Cluldren's Depart 
ment, Mr Gerald Kelly, an emment artist, has promised a portrait of Dr Still, 
provided that a certain speeihed sum be subscribed for the cot Dr Still, who was 
President of the International Pediatnc Congress m London this year, is, as is 
well known, a pioneer of pediatrics in this country, and his retirement from hospital 
engagements wiU be deeply regretted by all his colleagues 

The British Medical Association held its annual meeting this vear in Dublin 
Dr T Gillmau Moorhead, Begins Professor of Medicine at Trinity College, Dublin, 
being this pear’s President Dr Eric Pritchard uas President of the Cluldren’s 
Section The meeting was a great success, and our Irish colleagues exceeded even 
tlidiT usual great hospitahty 

Kenneth Tallerman, London 
September 11, 1933 



Comments 


' I ‘HE relatioTiBbip bftwccn pediutiira ond the 'Child Ooidonce ' clinic and mote 

ment !• ffradaally reaching a »oand and Mtlofactory hnili. "Viewed from a 
brood rducntlonol itondpolnt the child guidance movement has been n soccees, ai 
It has bronght needed cmphorii npon he importonce of the child i behavior and 
emotional adjnttnient oa well aa the phTtlcal aide of bla devolopment, 

IVhlle the value of tbo cHnIc na a propngnndn and cdaeatlonal meaottro can 
not be questioned^ tho malntenan c of fuch on orgonitahon as a distinct 
oeparate entltr divorced from the established fields of medical activity except in 
certain gpcclflo situations, is neither logical nor sound The make-up of such an 
organitation composed of a iK.dlatrlcoTly minded psychiatrist, psrchologlst, and 
social workers has proved Its valne Such a group attached to a school system for 
tbo itudv and liandUng of children with educatlonnl problems Is desirable for every 
school rvstem where the ralae of Its potential strvico Is eommensuTate with the 
cost 

To set up Bueh an orgauitation ns an Independent medical unit is quite a different 
matter To begin with, the vast majority of behavior and emotional problotni par 
tloulxuly those of young children, ore not in themselves potentially psychiatric and 
thoj ehxbomto study and treatment by such a gronp is not only unnecesaory but 
entails a cost In time and money which cannot be justified. On the other hand in 
many older children conduct and educatioual problems arise which requlro a detailed 
study and treatment that vnn only be given br such on organlied group as the 
child guidance cUnlc. 

The minor or less important gnidonro probleras and particularlv those of the 
younger children ore distinctly pediatric problems. Theio should bo handled in a 
routine war by the physician and Oie emphasis shonld be on their prevention It is 
much oasJer to prevent a behavior problem than to correct It, and tbo vast majority 
may l>e easily foreseen by tho physician who is alert and has this phase of cldld 
development in mind 

That more serious problems will arise however is just as true as the fact tliat 
serious health problems oriso In tho child who has received eompoteat medical super 
vision from tho time of birth. These problems often eall for services of tho tochnlcallT 
trained surgeon otologist or urologist, for example to mako a correct diagnosis and 
to outline and carrv out the required therapy Tho child guidance clinic has a 
similar function in its own particular field To separate such an organixatiou from 
the rest of tho medical bodv however is to limit Its usefulness and value. Co- 
ordination and cooperation with the medical group as a whole Is the best war in 
which tho child gmdanec clinic raav dereloif^its Influence ns well as fulfill its oppor 
tunltias. 

The pediatric clinics ns a whole axe rapidly recognising the importance of a 
special group within their orgsnixntion for tho handling of difUcuU conduct prob 
lemi This is the logical and sound place for a child guidance cUnlc, "Where such 
a situation or "set up' has been created the rapidity with which tho pediatric 
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clmic lias become psiclnatricallj nuuded is amazing Wbat is more important tbiin 
tho ivork of a child guidance clinic per se which can onlv look after a small 
fraction of tho problem children and nhose work is chiefly therapeutic, is the 
influence of such a cbnie in the pcdiatTi<- gioup Thus situated its influence extends 
to medical student, house ofllcer and graduate student I is upon these individuals 
ui the ultimate anahsis that tho prevention of behaiaor and conduct problems will 
depend 
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T T 7e ARE often asked n hy we adverate to 
VVtheconsumerthevirtucsof PctMilkfor 
infants and at the same time refuse to cive 
mother* formulae forprepanng feeding* 
We adhere to the policy for this reason 
Many people m the past have had the im 
prcssion that evaporated mHL in cans was 
not as good andn holesome as milk m other 
forms They hate also put all milL in cans 
tn oneclasa,makmgno dminctionhetween 
the two radically different lands— zmmw/ 
tned rvapomtfd mtli and sxvntentd nndmsed 
tntlk Some of this confusion, still exisu 
In our advertising to the consumer ae 
clarify this misunderstanding and establish 
the outstanding points of excellence of Pet 
MtlL We feature It* punty and safety it^ 
more ready digestibility its convenience 
and Its cost We refrain from furnishing 
instructions for feedmg it to babies because 
vve know that babies should be fed under 
the direcaon of a phjsician no matter what 
form of milk is prescribed 

Webclievc when Pet Milk is prescribed 
for babies that mothers will be more co- 
operative about following their doctors 
instructions for feedmg it if they have a 
clear understanding of what Pet Milk is 
And so we advertise to the laity but we 
do not furnish formube 


PET MIIK COMPAN\ 
14375 Aremde Builcfing St Louu, Mo 
Pltmtt tend wr, fret tf cAargf 

□ SASUklo of Pet MUJe □ BooUet for Pbnlduii 

□ Booklet oo pcoceiitt of prepario* Pet Milk 
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Three reasons 

Squibb Stabilized Refined 

There is a marked difference between halibut-liver oils that 
are stabihzed against ovidauve changes and those not so proteaed The process 
designed to give this distmaive feature to the Squibb preparations (essentially 
the addition of the anti-oxidanc hydroquinone) has been covered by registered 
patent (U S Patent 1,743,604) Physiaans will be interested in the advantages 
of these Squibb produas 

1 Stability of Potency —Laboratory tests prove the great advantage of keeping these 
fat-soinble vitamin products free from oxidative change When unstabilized haii- 
but-liver oil is exposed to oxygen in open containers for a few weeks, the Vitamin 
A content is reduced remarkably below the original potency The same test applied 
to stabilized oil shows this process of destruaion is greatly retarded Much less of 
the Vitamm A content is lost over the same period Therefore, the importance of 
this relative stabihty as a safeguard against vitamin loss is worthy of emphasis 

2 Greater certainty of results— With Squibb stabihzed and refined hahbut-Iiver oil 
preparations, the physiaan may feel more confident of constant and dependable 
results He may realize to the full the possibilities of these extraordinary, highly 
potent, vitairun produas Stabilization is designed to give the physician halibut- 
liver oil preparations providing umform and dependable dosage 

3 More Palatable— Crude halibut-liver oil usually has an acrid, disagreeable taste 
and odor It may contain a relatively large amount of free fatty aads This makes i^^ 
less acceptable for satisfaaory rouune use Halibut-liver oil preparauons are the 
fore re^tied to ensure pleasant odor and taste But here’s the difficulty' J 
refined oil is not stabilized, the disagreeable characteristics are likely to 

The Oil will again become unpalatable Stabilization helps protea the 
acceptable quality of these products which makes them easy to adminisr 

manufacturing chfmists to the medical profession si 



STABILIZATION Is or im^rtant /ealifre of theu tteo boUbut 
Uvn on pToducls by Sqtnbbl They art kept potent pUotont in odor 
and taste by fl special process When yon prescribe kaiibni Iher oil 
either plain or soith K/o*(<to^ 2SO D aheays specify Sgtdbb'sl 


‘■‘SQUIBB 
l(ITilBIUZ£D REmQ 
VklBUT-UVEROi 


The new place of Sqofiib stabilized refined baltbut Dver oil in prophyfaxh and therapy 


fUmivt Lfrer Becau5C of the extraordinary 
on DfortiflKl o' Squibb Halibut 

LI\-cr on in Mtamin A It 
should be considered by the phyuoan who 
desires a rclativdy large amount of this im 
piortnnt factor for growth promoting and for 
aid in building general resistance It has found 
a fertile field as a proph>lactic for infants 
Eas> to administer by drop dosage it has 
also been used eitensiN’ely for children and 
adults who may need a bu3dmg up measure 
routinely Squibb stabdlied refined halibut 
liver oil has 80 times the potcnc> of a cod 
InTr oil containing 400 units of Vita 

min A per gram Each gram contains not 
less than 32 000 units of Mtamin A 

E R.SQJJIBB &. Sons 


and not Jess than 2 000 A-D M A- (200 
Stecnbock) units of Mlamin D 

JUd wfth ^uibb stabilised redned halibut 
liver od is also supplied fortified 
■with irradiated crgoslerol This 
raises the Vitamm D potency to 2S0 times 
that of the standard cod hv'cr oB defined b> 
the Wisconsin Alumni Research Foundation 
The ncher product enables ph>*sidan3 to give 
relatu'tiy large amounts of Iltamins A and 
D in rebtrvelj small dosage It offers imtold 
possibilities for prophylaxis and therapy I 
(Each gram of Squibb Stabllued Halibut 
LI\^r Oil with Ilosterol 2500 contains not 
less t han 32 000 U ST umts of Vitamin A 
and not less than 33^33 AD3IA* (3,333 
StecnbocL) umts of Vitamin D ) 
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H MOSBY BOOKS 

Hertzler — Technic of Local Anesthesia 

Describes fulU tlie technic for the eniplo>ment of locul anestlicsla In almost e^clT operation 
that the surg^eon Is called upon to i>erfomi Includes ‘tpinal Anesthesia Unusuall> tvell 
illustrated each procedure deflnlteU outlined step bs step B-\ Arthur E Hertzler Halstead 
Kan ofl2 pages 14H Jllustiatlons Price V, 00 


Crossen — Diseases of Women 

Co\ers thoroughlj the diagnosis and treat- 
ment of EjTiecologlc conditions Bv Ham 
S Crossen St Louis 1 000 pages 034 Illus- 
trations Price $10 CO 

Macleod — Physiology and Bio- 
chemistry in Modem Medicine 

One of the most outstanding books on pb^sl- 
olog> and biochemistry B^ J J R Mac- 
leod Aberdeen Scotland 1 074 pages 295 
Illustrations Price $11 00 

Horsley — Operative Surgery 

tn exceptlonallj comprehensU e work on op 
eratl\e surgen Complete FineU Illus- 
trated Bj J Shelton Horslej 803 pages 
750 Illustrations Price ^10 00 

Lower & Nichols — Roentgeno- 
graphic Studies of Urinary Sys- 
tem 

Shons what roentgenologist maj expect to 
find In the presence of \arious lesions Indi- 
cating proper Interpretation B> E 

Lower and B H Nichols Cleveland Sll 
pages 812 Illustrations Price $10 00 

Vaughan — Allergy and Applied 
Immunology 

Covers the diagnosis and treatment of al- 
lergic diseases B^ TV T Vaughan Rich- 
mond A’a 350 pages Price $4 50 

Haden — C 1 1 n i c a 1 Laboratory 
Methods 

Considered an outstanding work on labora- 
torr technic R L Haden Kansas Cltt 

Ivan 317 pages CO Illustrations Price $5 00 

Hewer & Sandes — The Nervous 
System 

Meets admlrabh the needs for an under- 
standing of clinical neurology B\ E E 
Hewer and G M Sandes London 100 pages 
55 Illustrations 42 of which are coloreil 
Price, $0 60 

Sutton & Lueth — Diseaises of Cor- 
onary Arteries 

Co\ers sjTnptomatolog^ ph^‘^Ical examina- 
tion anatomj patholog\ ph\siologj phar- 
macologj and treatment Bp I>on C Sutton 
and Harold Lueth Chicago lt>4 pages 42 
Illustrations Price $5 00 


Porter & Carter — Management 
of the Sick Infant 

Deals exclusi\el> with peculiarities of dis 
ease as it occurs In infanc% B^ Langle> 
Porter and W E Carter 700 pages 85 
Illustrations Price $10 00 

Sachs — The Diagnosis and Treat- 
ment of Brain Tumors 

Vn outstanding \\ork on brain tumors tin- 
usually well Illustrated B\ Ernest Sachs 
SL Louis 300 pages 224 Illustrations Price 
$7 50 

Marriott — Infant Nutrition 

Summarizes modem knou ledge concerning 
nutritional requirements of Infants Xew 
edition In preparation W ^fcKlm Mar 
rlott, St Louis About 350 pages Price 
about $5 00 

Horsley — Surgery of the Stomach 
- and Duodenum 

FuIU describes the method of technique for 
operathe procedures on stomach and duo 
denum A new technique Is described for the 
first time where rubber bands are used in 
resection Instead of clamps B> J Shelton 
Horsle> Richmond Va 200 pages 130 illus- 
trations Price <7 50 

Clendening — Modern Methods of 
Treatment 

Includes all the latest methods of treatment 
Bj Logan Clendening Kansas CIt> 815 
pages 97 Illustrations Price $10 00 

Crossen — Operative Gynecology 

Co\ers the technique of operathe procedures 
in the field of g>necolog> and pehlc surger> 
B^ H S Crossen 1 078 pages I 240 Ulus 
tratlons Price $10 00 

Bertwistle — A Descriptive Atlas 
of Radiographs 

A ke\ diagram mortised Into the radiogram 
makes this an unusual diagnostic help 
A P BertTslstle London 522 page«> 552 
Illustrations Price $33 50 

Miller — Clinical Gynecology 

Written in Upleal Allllcr stjle Principles 
are stressed and details subordinated By 
C JcfC Miller New Orleans 501 pages 250 
Illustrations Price $10 00 

Gauss — Clinical Dietetics 

Thoroughlj co\ers the subject of dietetics 
Bj Harrv Gauss Demer Colo 490 pages 
50 Illustrations Price *0 00 


THE C V MOSBT COMPANY 
3525 Pine Blvd , St Louis, Mo 

Gentlemen Send me the following hooks 


Dr 

Address 


charging my account 
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TRUTH IN SECURITIES 

Safeguarding your property, whether it be 
securities or otherwise, is of the first impor- 


Protect your Bond and Stock Investments in tune We 
are passing through a penod when values are changing 
daily and constant intelligent adjustment is necessary 
in keeping vnth economic and monetary trends 

Arc you in a position to obtain independent reliable information 
necessary to regain the still invisible losses resulting from de- 
creased purchasing power of the dollar and to preserve your 
Capital and maintain your Income? 

For Such Informatioa Consult 

ESTATE ADMINISTRATION 

ONCORPORATBD) 

An Independent Institution 

Dedicated to the 

PRESERVATION OF CAPITAL AND MAINTENANCE 
OF INCOME 

Applies a Daily Control and Maintenance Service to Every 
Security tn a Gwen Portjolio and Reconstructs Depreciated 
Situations by Careful Planning and Gradual Procedure 


ESTATE ADMINISTRATION, INC 

ONE WALL STREET NEW YORk 
Dljb^ 4 

Detailed Information Furnished Upon Request 
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List of Correspondents 


Foreign 

Giuseppe Caronia, Borne, Italy Keuneth Tallennan, London, England 

G Ulingworth Hfilie, Pans, Prance A, Uclitenstein, Stockholm, Sweden 

Franz %on Qroer, Lemburg, Poland Lnis Morquio, Montevideo, Uruguay 

United States and Canada 

(Oorreapondents are Ctialmien of State Oommltteei A A P ) 
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Ethel C Dunham, New Haven, Conn. Chfford L Lamar, Birmingham, Ala 
Margaret L Handy, Wilmington, DeL Luther W Holloway, Jacksonville, Fla 
Hany H Donnally, Washington, DO M. Hines Eoberts, Atlanta, Ga. 
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Charles K. Johnson, Burlington, Vt J H Park, Jr, Houston, Texas 
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Clyde Moore, Omaha, Nebraska 
Abraham B Schwartz, Milwaukee, Wis 
Charles W Burhans, Cleveland, Ohio 
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Effective LAXATIVE 

Medication 


Sodium GlycocKolate . J4 gr 
Sodium Taurocholate 34 Qf 
Phenolphthalein _ -- 34 9^ 

Extract Catcara __ _ _34 9f 

Aloln .. - . . 34 Qf 

TABLETS 

OXIPHEN 


ODphon Tablets ore particulnrlj- 
useful in habitual consfapabon be 
cause they produce gentle, yet ef 
feotive laxative acbon throughout 
the intestinal tract, stimulating 
acbvity of both the secretory or 
gans and the mtesbnal muxcula 
tnro They may be used over ex 
tended periods without losing their 


O xipWe N , 

' if 


It iifa Ca. 


effect, and without an increase m 
dosage and, as normal fnnction is 
re-establiBhccl, the dosage may be 
gradaoUy withdrawn without a 
return of the condition The for 
mula contains no toxic drugs, and 
does not produce the “cathartic 
habit * 


The Oxiphen formula combines the hepatic stimulant and chologogue 
action of the bile salts (“the only reliable chologogue known*' — Cuahny) 
with the tome laxative effect of cascara, the simple laxative action of 
phenolphthalem and the stimulant action of aloin on the colon Kindly 
use the coupon for literature and clinical sample. 

PITMAN-MOORE COMPANY 

Indianapolis 


PITMAN MOOBE COMP ANT IndUMpoUa (jr lo^) 

Tou Had me a tample of Oxiphen Tablets for ellmcal use. 
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The Waste of War 
Appalls a Physician 

$240,000,000 a Day 
Devoted to Destruction 




T he money the 
World War cost jot a 
Single day would build m 
each of our 48 states, 
two hospitals costing 
$500,000 each, two $1,- 
000,000 high schools 
m each state, 300 recrea- 
tion centers with gym- 
nasium and swimming 
pools costing $300,000 
each and there would be 
left $6,000,000 to pro- 
mote education The total 
cost -per day for all coun- 
tnes was $240,000,000 
This means direct ex- 
pense and does not in- 
clude destruction of civil 
property 

Study the following 
table 


A physician knows how 
urgent is the need for 
money for public health 
activities We cannot get 
It because of the billions 
poured down the rat hole 
of war, actual or prospec- 
tive 

How to Stop War 

Can it be stopped? 
Yes, of course Peace 
machinery is already set 
up It never existed be- 
fore It can be made to 
operate only by mobiliz- 
ing public opinion behind 
it That IS what World 
Peaceways is doing, na- 
tionally now — ^but later 
internationally We have 
reached millions of read- 
ers with our full-page 


U S Appropriation 1920 

1 Past Wars _ _ _ $3,855,482,586 — 68% 

2 Future Wars _ _ _ 1,424,138,677 — 25% 

3 Civil Departments - 181,087,225 — 3% 

4 Health Research and 

Edueation _ _ _ 57,093,661 — !%> 

$5,686,005,706—100% 


message during the past 
few months 

We are agitating for a 
Department of Peace at 
Washington It will pub- 
licize all international is- 
sues — will take over the 
work we are now doing 
and do it on a larger 
scale Write to your Con- 
gressman about It Isn’t 
a dollar spent for Peace 
worth $100 spent for 
War? We’ll never get 
Peace by wishing for it 
We’ve got to work for it 
If our program appeals 
to you, lend us a hand 

Send Us a Dollar 

to enrr)' on our work LrCt’s 
get rid of War Let us mike 
It as obsolete as dueling, as 
slavery, as using skull mould 
for medicine 


WORLD 

PEACEWAYS 

HOTEIi nOOSrVBLT 
New lork City 
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WORLD PBACEWATS 

Hotel Roose\elt 
New York City 

Here Is m> contribution 1 
am showing your appeal to 
friends -nith the hope that 
the> too will respond 


Name 

Address 




State 
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tkis iicker cod-liver oil 


♦ Extra i itantin D to /ir/p babie* build thrir bonrM Urong and rtratght 
their teeth tounti and iretl spaced 

• adequate J ilomln i to promote groHih and kelp build up resistance 


Vi ncN you are providing the imporUnt anU ncUtlc 
factor \ltainm D for babies don t overlook the ncces- 
sit> for ensuring them enough of another factor dnn> — 
I Itamm A ! 

Mendel 10 a review of this important \ntamin calU 
attention to the man} references to \^taimn A os “the 
first line of defense against the Icvasioo of bactena. 
It seems nccessarj to prov'fde babies with on abun 
dance of this factor a* well as \1tamln D rcgularl} 
rvery d<2j^ 

And nor. a spedaily ennehed cod bver oil Squibb s 
lOD 03 offers QO excellent means of doing sol 
This cod liv'er oH to which ^losterol has been added 
supplies ten times as much of the anti rachitic factor 
as standard cod Ii\xr oil defined b} the W'lKonsm 
Alumni Research Foundation. Each gram contains 
1333 ADiLA (133 Stecnbockl units of Mtanun, D 
In addition it is a nch source of Mtamia A Squibb s I 
Cod Liver OH with Viostcrol 10 D provides on abun 






\_>W VHUl V IVJ U J/lUMUCa Ull uuuu ■ u t '^D f* 

dance of this viiluablc factor which promotes growth' 

and ma} also aid In building resistance It contains 700 0// 

U S P units of Vitamin A to each gram 

Babies will grow better remain m better health as a 1 

result of receivnng both these essential vitanuns daily m 

Don t foil to give them the advantage of both regularl> M 


uon 1 1011 to give tnem me advantage 01 Doui rcguian> 

Now — for }oung babies — this improved null rachitic i 
measure — Squibb s Cad Ltver 03 triOi l ioj(crnf JO D M 

For older eft/Wrm — Recommend Mint m 

10 D for use everv dav 1 The\ will bkc (he flavor 
and it will help keep up their resistance ihu winter! .Lww^ 

S (:^JI BB’srCC^TWKTOlL 

-t^VlOSTEPCOL j I' ^ ■, 


ilanufactured under license from the Wisconsin Alumni 
Research Foinnhtwn and accepted fiv the CotmeU on Pkarmaev and Chemistry AJf^ 
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Two Growth-Promotin g Foods 


for children allergic to 
certain food proteins 

Leading medical authorities now agree that the proteins of milk, 
ceieals, and eggs are responsible for most of the allergies of infancy 
But until recently it has been virtually impossible to withdraw these 
offendmg proteins, for lack of a substitute contaimng other proteins 
of a kmd and quantity adequate to maintain normal grovi:h Now m 
Sobee and m Cemac the physician has his choice of two such foods, 
either of which can be administered as the exclusive diet for infants 

SOBEE CEMAC 

A Diet Free from Animal A Diet Free from Cereal, 

Protein Egg and Mdk 

Sobee is a soybean product consisting of 01 0% Many children are sensitive not only to milk 

refined sojbean flour, 19% oli\e oil, 9% anon- proteins but to those of eggs and cereals ns ncll 

root starch, 0% Dextn-Maltose, 4% dicalcium If the allergic infant is placed on a diet of Cemac, 

phosphate, and 1% sodium chloride. IMien nnj or all of these proteins can be nithdrawn 

Sobee IS reliquefied vnth Tvater and De.Ttn mthout danger A mixture of beef cauliflower, 

INIaltose No 2 is added, the analjsis in man^ tomatoes, carrots, spinach, cane surar Dextn- 

respects approximates that of the usual cow s Maltose, olive oil, cod liver oil, dicalaum phos- 

milk formula Supplemented with cod liver oil phate, and sodium acid phosphate, Cemac is 

and orange jmce, it will mnmtam infants over designed to supplj' all the nutritive require- 

nn extended period ns the sole source of food. meats mcludmg vitamins C and D, for normal 

The flavor of Sobee has recentlj been improved, growth of infants Cooked, stramed, and homo- 

so that infants take the muxture readili and TCnized, Cemac is ready for immediate use after 

gain normallj Levy and Finkelstem* state dilution with boiled water It maj be fed from 

that 38 of 40 mfanls the mirsmp bottle or as 

sensitive to milk pro- n soup Like Sobee, its 

terns showed definite ira- anal jms is smiilar to that 

proveraent when placed of thcusnal milk formula 

on a Sobee diet. Klein,* Smee 1925 Cohen and 

Rowe,’ Clarke,'* and his associates’ at the 
others report equallj Asthma, Haj Fever, and 

good results Hdl, de- Allergy Foundation, 

scnbmg the treatment Cleveland, have been 

of 80 eczematous infants feeding allergic children 

with Sobee, observes on this vegetable soup^ 

that results were re- “Allergic infants 

markable in some in- Cohen reports, ‘ thru e 

stnnees severe eczema on this diet. In the vast 

disappearing within a majority the allerpe 

few cfaj s symptoms disappear 

^■^BtUtography on request. 

MEAD JOHNSON & COMPANY, Evansville, Indiana, USA 

ctrd wbra xq u c nl Bynmpt^ofMead John*eopTDdPCtatoct>op<r»teto pfcreoriacthe^f retcblgr nMgthorffcdp-TWtit 
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Comments 


"For those who are 


UNDERWEIGHT 


At this season of the year when bodily 
resistance is at its lowest ebb and so 
many patients — ^particularly little chil- 
dren — are underweight, it is well to 
remember that Maltine With Cod Liver 
Oil has been prescribed by physicians 
for more than 50 years to correct those 
very conditions One physiaan* wntes 
us, “For those avho are underweight I 
prescribe Maltine With Cod Liver Oil “ 
While the value of cod Incr oil as an 


Liver Oil, on the other hand, is well tol- 
erated and easily assimilated b) all ages 
Contaimng, as it docs, 70% Maltine 
— a concentrated liquid extract of the 
nourishing elements of malted barley, 
wheat and oats — ^good sources of vita- 
mins B and G, and 30% pure, vitamin- 
tested cod Iner oil of high potcnc}' in 
vitamins A and D, Maltine With Cod 
Liver Oil is not only nch in the four 
vitamins, but in other elements essential 


aid in building up resistance and weight 
IS thoroughly recognized, it is a matter 
of concern to physicians that plain cod 
liver oil IS not well tolerated by some 
infants and children Maltine With Cod 
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to health and growth 
Maltine With Cod Liver Oil is bio- 
logically standardized and guaranteed 
to contain four aitamins — A, B, D and 
G When administered in either orange 
or tomato juice, vitamin C is added 
Biological report sent to physicians on 
request The Mauttne Company, Est 
1875, 30 Vescy Street, New York, N Y 

• JfAme on rtqiuit 


THE ORIGINAL 


ff?alti 


ne 


WITH COD LIVER OIL 


Member NRA 
Wo do our part 


Intrtdueeil tn 1875 


Cektitvods — cd cgctabics of known and ^uarinfccd ^ iramin potency Prepared by an caclusivc process 
which consenes maumum \itamin -values proteins calories and mineral salts — particular!) iron and phoi- 
phorus Prepared bv CcKTiroorw. Inc subsidian of The Maltine Compon) 

SEE OTHER MALTINE ADVERTISEMENT ON PAGE 21 
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"For those who are 


UNDERWEIGHT” 


At this scasoH of the year when bodily 
resistance is at its lowest ebb and so 
many patients — ^particularly little chil- 
dren — arc underweight, it is well to 
remember that Maltine With Cod Liver 
Oil has been presenbed by physiaans 
for more than 50 years to correct those 
very conditions One physician* wntes 
us, “For those who are underweight I 
prescribe Maltine With Cod Liver Oil ” 
While the value of cod liver oil as an 


Liver Oil, on the other hand, is well tol- ’ 
crated and easily assimilated by all ages 
Containing, as it docs, 70% Malunc , 
— a concentrated liquid extract of the 
nourishing elements of malted barley, 
wheat and oats — ^good sources of vita- 
mins B and G, and 30% pure, vitamm- 
tested cod liver oil of high potency in 
vitamins A and D, Maltine With Cod 
Liver Oil is not onlj rich in the four 
vitamins, but in other elements essential 


aid in building up resistance and weight 
IS thoroughly recognized, it is a matter 
of concern to physicians that plain cod 
liver oil IS not well tolerated by some 
infants and children Maltine With Cod 





to health and growth 
Maltine With Cod Liver Oil is bio- 
logically Standardized and guaranteed 
to contain four vitamins — A, B, D and 
G When administered in cither orange 
or tomato juice, Mtamm C is added 
Biological report sent to physicians on 
request The Maltine Compant, Est 
1875, 30 Vcsc} Street, Nc\v York, N Y 

• Norm on rt^ucH 


THE ORIGINAL 




ne 


WITH COD LIVER OIL 


Member NRA 
Wa do our port 


Jntnd»ctd tn 1875 


CcRTnrooDs—tievxd vegetables of! noivn and guaranteed vitamin potenc}- Prepared b) an ciclmivc pro^ 
%'hich conserves matimura Mtamm values proteins Calorics and mineral salts— pitncnjarh iron and pho'- 
phorus Prepared by CrnrifTooDs Ivc subsidiary of The Maltine Company 

SEE other ^rALTINE AE»\>^TISEbfENT ON PAGE 21 
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IRON 

COPPER 

Cow’s Milk, 14 oz. 
Dextn-Maltose with 

I 01 mg 

0 166 mg 

Vitamm B, i oz. 

240 

0570 

Daily Requirement * 

341 

0736 

3 II 

"traces” 


It IS generally agreed that breast milk and particularly 
cow’s milk are markedly deficient in iron and copper But 
when 1 oz of Dextn-Maltose with Vitamin B is added to 
14 oz cow’s milk, properly diluted (as at 1 month), the above 
increase in iron and copper results 


Preventing NUTRITIONAL Anemla 
in Infants through a Normal 
DIETARY REGIMEN 

Nutritional anemia was present in 45 % of the breast-fed and 51% of the bottle-fed 
in a group of more than 1,000 infants studied by MacLay i Although this anemia was 
of mild degree, tt was sufficient appro \ imately to double the morbidity among the artificially fed 

Anemia Prevalent 
Commenting on this work, 
the British Adiisory Com- 
mittee on Nutrition writes, 

This form of anaemia is 
prevalent among infants, es- 
pecially^ those living under 
conditions of city life, and is 
attributed to a deficienq'- of 
aiailable iron and possibly 
also of copper Its most im- 
portant feature is susceptibil- 
ity to infection, particularly a liability to colds, otorrhoea, bronchitis, and enter- 
itis, and a tendency for infections to become chronic ’ “ 

Iron, incorporated in powdered milk, should be given as a routine to bottle-fed 
infants, accordmg to the recommendations of this committee m a report to the Min- 
istry of Health urn r r 

Milk Depcient in Iron 

Stored in the liver of the full-term infant is a supply of iron and copper theoret- 
ically sufficient for the first six months of life But actually the reserve is subject to 
wide variation,! probably because of variations in the iron content of the mother s diet 
during pregnancy Hill, for example, says. If the mother is anemic herself, or if she 
has eaten little iron-containing food during the last months of pregnanq’-, her o(F- 

tyring IS bom with an insuf- 
ficient iron deposit * 
The trend is also toward 
the introduction of iron-rich 
solid foods at an early age 
The iron content of many 
foods IS lariable, however 
Leichsennng and Flor* found 
that children s diets planned 
to contain 5 and 8 5 mg 
iron actually contained only 
3 25 and 6 5 mg , respec- 
tively Pablum, higher than 
most foods in iron and con- 



IRON 

COPPER 

Cow’s Milk, 20 oz 
Dextn-Maltose with 

144 mg 

0 24 mg 

Vitamm B, oz. 

3 60 

0S55 

Mead’s Cereal (dry), oz. 

I 70 

0 09 

or Pablum 

674 

1 185 

Daily Requirement* 

4 18 

"traces” 


When V4 oz of Pablum is fed to the 3 montfis-old infant 
receiving 20 oz cotv’s milk and I'A oz Dextri hfaltose with 
Vitamin B, a significant increase in iron and copper takes 
place. 

taming standardized amounts of this mineral can be administered as ^arly as the 
third month Clinical studies by Summerfeldt'’ show that Mead s Cereal fof which 
Pablum IS the pre-cooked form) is capable of mcreasmg the hemoglobin percentage 
of growmg children 

• desirable iron intake for chfldren according to Rose rf a/ is 07C mg per 100 calones, ^•^BihliOTTdtihyonTCitucsL 
Infant of 1 month (S'l lb ) and infant of 3 months (11 *4 lb ) both require fiO caloncs per lb • ° ^ 

mead JOHNSO N & COMPANY, EVANSVILLE, IND IANA, USA 


wK«i requeiUnt o I Mead Johniop prodacts to cooperate In i irrrenJagtbdr rttchlnartniaothofticd P^rWBt 




UJVEBTlRmENTS 



MEASURE PRESCRIBED AMOUNT INTO 

CEREAL BOWL ADD HOT WATER AND 

STIR WITH FORK ADD^ X MII^R CREAM 
AND 



PABLUM 

~ iumirit pi I rOcicD iAtrom at imw mim 

Pre-cooked Meades Cereal 
Dried Ready to Serve 

Conilfb of wtiutmcjl Oflmcal com* 
mcil wficat enbryo yc*i(/ alfalfa leaf 
ancJ bee/ bone. Sappflei vlUotfni A 0 
E, and G and caldoa phofphonts Iron, 
copper and other cucnUal mlncraU. 


Sufmr mnd Salt to Tbate /or OUar Omdran an<f Adaltt 


I^Ltni H tmlqtK smong cerealv For it U not onlj' 
richer than enj- otheri in m trider rsnety of nU 
mlnsand mlnerali bat it u tbeoniypre-cookedeere' 
al whjcli it dry-packed yrtwhict can be aervodbot. 


nng with a fork. ^IQk or woter-endnsilL of any 
temperature may m used for mfanta — oeam for 
older chQdren aind adolta.) 

This ease of prepantlon main** J^blom especial^ 
welcome m fanubes irb ere the benefits of bot cereals 
are often demed simply because the process of cook 
lag ordinary cereals is too kng snd too bother 


•ome. As it is a dry cereal. Pablum keeps mdefi 
ttitcly and require* no refneeratioa. Beotff dry 
Only cereal u paid for not ooded water 'Hus fact 
plus the manner In which it a prepared makes 
Wbhnn “economical. — no wait*, ' 

like Mead's Cereal, Pablom represents a great 
advance aaxmg cere^ in that it is ncher lo mio* 
eralf QariDopaJJy talrfonv pboapbonis, iroc, and 
coppeO and niamins (A, 1^ E, and G) It b bose- 
fonninf^ and it is non-imtating Added to tbese 
special featores it b sbondant in protein, fat, car 
bofajfdrates end calonea. 

Unlika many foods that axe “good for growing 
ch]ldien,“ Pablom iatUt pood. 


MEAD JOHNSON A CO , Evaruvljle, Indian*/ Vltseank 
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HAVE YOU SEEN Clopp’S NEW 

Enamel Purity Pack? 


C LAPP’S Ongrnal Babj Soups and 
Vegetables are now being sold all 
over the countT} m the new Enamel Punty 
Pack and sold at a netv low price 

These metal containers afford a special 
enameled protection against food acids 
The) provide the purest packing that 
baby foods can receive' 

America’s largest variety of infant 
foods can noiv be purchased as cheaply 
as an) other reputable brand m the field 
So if, in the past, you have wished to give 
y our young charges Clapp quality but have 
hesitated because of a slightly /ng/ier price 
you can now freely advise these favor- 
ite foods 

We -want )ou to see and try Clapp’s 
foods m their neiv packing Send in the 
coupon and receii e them all — free. 

Clapp’s original Baby Soups and 
Vegetables • • also packed in 
Sl3ss jars at former prices 



BABY SOUP 


► ( ONSTRAINCO ) 

Contoinj Beef Broth, Potato, Carrot, 

Towoto Celery CobboQe, Borley, Sett 
CONTENTS 1 Vi 07 FLUID _ 


• 15 VARIETIES • 


Baby Soup {Stramerf) Baby Soup {Un 
strained) T egctablc Soup Beef Broth 

Wheatheart Cereal Spinach 
Carrots Peas Asparagus 
Tomatoes Beets IT ax 
Beans Prune Pulp Apneot 

Pulp Apple Sauce 



IIarolo n Clapp, Inc. 

Dept. J-4, 1328 'Univcreity Ave. 
Roebeeter, N Y 

Please send me free of charge a com 
plete assortment — 15 varieties — of 
Clapp's Original Baby Soups and Vege 
tables in the new Enamel Puntv Pock 

Name 

Address 

C«> Stale 

print name and addrcai plainly 
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JMost physicmu now rect^nixe the need for 
presoiblng on and rachitic aZ/jearrowwf; in 
funmier ai well as during the more inclement 
seasons. Comparadvdy few babies they 
find receUx enough Mtamin D from son 
shine ci'cn when the weather is warm. 

There is the danger with vtry young 
babies of exposing them too long to the sun 
the risk with babies In large ades that other 
factors such os smoke and soot ma> prevent 
them from receiving some of the son’s pro- 
teedve ra>’i and the possibiUty that bad 
weather may outdoor protection im 

certain and irregular 

This it why it is desirable in summer to 
depend on some regular dailj source of Vita 
min D Man> doctors prescribe Squibb 

10 D” on. Specially ennehed with \'iosteroI 
it has /m times the \ntamln D potent^ 
of standard cod liver oil as defined bj the 


Wisconsin Alumni Research Foundation 
Babies tolerate it easilj There is very 
little danger of dlgesdvc upset One tea 
spoonful of cod h\*er oD tupphes only about 
40 caJones. 

In addidon to Vitamin D Squibb Cod 
Liw Oil with Viosterol 10 D contains an 
abundance of \^tamin A, the factor which 
promotes growth and is on aid m buOding 
resistance. Many ph>'aidaii5 favor giving 
babies plentj of \^tamfn A m summer to 
help acquire good general resistance with 
which to meet infections 
Ev’cry 100 grams of Squibb 10 D Oil con 
tains not less than 70 000 U.SJ imits of 
Vitamin A and 133^33 AD iLA. (13^33 
Stecnbock) units of Vitamin X) 

Babies need these factors at any season 
Prescribe Squibb Cod Liver Oil with Vios- 
terol 10 D for them routlneh all sumroer 


SQJLJIBB COD-IIV^G^l^ 
mt/L V iosterol i i 


► LAIN Of MINT riAVOtCri 



Manufactured under Itcense from the Wtsconstn Alui^ 
Research r-vndathn and accepted by the CouncQ on Pharmacy and Chemistry, AJ 
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Eli Lilly and Company 

FOUNDED 1876 

Makers of Medicinal Products 


AMPOULES 

PHYSIOLOGICAL BUFFER SALTS 

(Hartmann's Solution) 

For tte Treatment of Dehydration with Acidosis or Alkalosis 

Supplied through the drug trade in 10 cc am- 
poules, No 261, and in 20 cc ampoules. No 262 
each in boxes of six and twenty-live ampoules 


AMPOULES 

MOLAR SODIUM r-LACTATE 


Prepared according to the method of Dr Alexis F Hartmann 


For the Treatment of Severe Acidosis When Prompt Action 

Is Necessary 


Supplied through the drug trade in ampoules 
containing 40 cc , No 278, in boxes of a single 
ampoule, and in boxes contaimng six and twenty- 
five ampoules 


PROMPT ATTENTION GIVEN TO PHYSICIANS* INQUIRIES 
ADDRESS ELI LILLY AND COMPANY, INDIANAPOLIS, INDIANA, USA 
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VEGEX 

for the B Vitamins 

B 1 -.B 2 or G 


Vcgex — Hou Made 

A «rex conin' from baricj- *nd com »j£)Tjrro»n brcwetT 
Vftcr »rtt(lnK from the b«r th« hop rei«In» are washed oat, a 
amall amount of aalt * lUnt anj autoly-ml or (llr««ted b> the 
tnajmea In the preaence ot the aalt. The extract la niteml oft, condenanl and n mall amotmt of 
flaNXiriny from auch \epetablej aa tomato and cel rj alJed Inalfnlflcant to chemical compoai 
lion or Wtamln B potenc} 

The finished coDueDeed extract contalna around II per cent of aodiam chloride uhleh Drurea leaa 
than a Ptrana per teaapoonful In ammalnfr dl ta. The Iron, contained In the whole frrain la path 
ere<l L>t the reaat awl 1 j partJeuJorir ae Imllable In Aepci. 

Constant Feeding Tests for Vitamin B Strength 

The xitamln B polency of A «»ex la checJced con 
etantl\ b> fee'Una teata not onlr f r the unit rp- 
qulred for recoverr after depiction but the anownf 
required for pood normal srroteth aacrCM/wl rrpro- 
dacfloa and Mvccn$fut rrannff 
Prom ^ to liio mp pi'*® rtcovtry after depletion 
5hu me irtve normal croa-th, -lOO to OOii me jd'e 
Fucceaafol reerlne of roon* On the#* atamlanl# 
Aerez rank# at the top 

Earl> Use for Vitamin B 

AVhen FunX dlacoeered the thine he namKl "A Ita 
mine the Aecez extract wma foand a potent, nabit 
able awl aTaJUble food aouree waa aeiccted dorlru? 
the AVorld AVar to prev’ent and relle\e bertberl amonc 
the troop* In Oemanr to add protein to the re- 
otricted food auppJr 

Vfter the waJ" Aegex waa ©afir turned to In meni 
caJ center* aa a aource of vitamin Bi later ot B 
or G The pronounced value of A egex for atlmulnt 
Inx appetite, Increaainr milk consumption ami aid 
Inc crowth among both nuralnr and bottle-icl babies for 
promoUnc lactation for the mother and In caatrolnteatlnal 
and relah^d diaordera haa been bowfL 

It mav atimutate flnlcla or caprkJou# appetites b of N-alae 
In the iwald diet* for po t-operatlre caaeei. It aid# fnereaaed 
conaumptloD of food b freqaentlr a mcona for quick pick 
Up In atrencth 

In Anemias 

Mcllcal center* In India, Porto Rico Encland anJ the 
Untie*! State* report the v-alue of thb Wtamln B extract 
aoll In EJncIand as Slarmlte and In United State# a* AcaeX 
In the treatment of pemiclou* and related anemba, 

A\ Itl* (BritUh Me*1lmJ Joumal Jurw ^ IMl) Aauphn ami 
Hunter CTho Lnncet, April IR, ITO) GoodaJl CTho Lar>cet 
Oct- H 1!W^> Stmusa and Caatle fThe laincet, Jalv 10 Jtrci 
AJnrirv CTho Lancet. Oct- n lOl-l RecenUr AATlb Camb 
Bod Loml report In the lancet (Jnr^e 1“ 1003) 

I OioKaJ in I til rraui prrp rac wu coaul la# T7tamuu B B 
^ 04. f lied I Uut *T of tfcew nUni u K«tTi<TX»r<k 

proprrtm ui (rerfcal fsacroertic wbI 
“i ilLirautfl (AercK d* Colted Sum) a* 
net va* wt ceramdr 1 imUr caiM- 
riiart No 1 on tlds pipe shows the amount of B vltarnlnt 
necesaao foe •uccessful reorlnp ns compared with Urn 
amount one-half which gl t# goo*l growth 

Chart No. '* hows an Inareose in groHAh when the mother s 
If t is supplemented with the A and B vitamins To th -a. 
>itAniIn C should have been ndded- 

Su fi ewwt trmpUi fmrtimtemt aw, “I'iiX UlNX" ktek krmfi the mh- 

ftti wp le g tt i t r wUh tfertel dm te i te m fn-lhe aw af yetrthythyrtaent 
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VITAMIN FOOD CO, INC and VEGEX INCORPORATED 

122 HUDSON STREET NEW YORK CITY 



THE JOURNAIi OP PEDIATRICS 


PKEPASED rOM. THI VSt OP PHYSICIANS BY 
MEtLXN S FOOD CO 


i SiBSSwaM Mii 




MwamL. 

^mmiBSi 

wammismmnBB 
nmjatmgai — 
iKsmeaimi 



Mo* »ona*f Inftnw* wtjflm wSl b« la (b* 
thiiftorf «m. Mnmhf pn/mtr» f*Jm it 
w>of Imporum tktm poi n ted Mdi nn/4 ca 
tlM KTm(*at an^ *^***- A«p iaanMnl 
*'«lcbt cw* tuxBM dOMlj panUd tbM et 
Om 

• •**» Miuim rooo ca 




\l W^e SEND YOU THIS NORMAL 
' GROWTH CHART? 

I I 

' In keeping with our 
poliq^— «o advej’imng o) feeding formulas 
for the pubhc—this new chart will be dis- 
tributed upon re(^uest to physicians only. 

MELLIN’S FOOD CO 

Boston, Mass 


1 ^ 

' * / 


Ko 

advertising 

or fecdiPg formuJiJ 
for the public. 
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EXPLOITATION./ 4. 

MEDICAL PROFESSION 


E VERy WHERE it is rampant— newspapers, masazines, billboards, radio 
'Your doctor will tell you that " 'Medical science has found that 
"The sreatest specialists in Tlmbuctoo say that ” And the 
rest of the story is, of course, "Use our pills or our vitamins three times 
a day; ash your doctor " ♦ ♦ ♦ 

You are forced to compete with those who offer your patients free ad 
vice resardins medical treatment You deliver Mrs Blanh's baby today, 
and tomorrow she will receive by mail samples of baby foods with com- 
plete directions how to use them Indeed, some physician representins a 
commercial orsanization and hnowing that the case is in your hands may 
address a personal letter to your patient offering his services free 
♦ ♦ ♦ 

It has been said that ten more years of the present trend of interference 
in medical practice will do away with the need for private practice of 
infant feeding and other branches of medicine 

♦ ♦ ♦ 

Mead Johnson & Company have always believed that the feeding and 
care of babies and growing children is an individual problem that can 
best be controlled by the individual physician For over twenty years and 
in dozens of ethical ways we have given practical effect to this creed 
|We hold the interest of the medical profession higher than our own, for 
we too, no doubt, could sell more of our products were we to advertise 
them directly to the public. ^ ^ * 

So long as medical men tacitly encourage the present trend, so long will 
serious inroads continue to be made into private medical practice When 
more physicians specify MEAD S Products* when indicated, more 
babies will be fed by physicians because Mead Johnson & Company 
earnestly cooperate with the medical profession along stnctly ethical 
lines and never exploit the medical profession 


★ DextrJ Vaftose j%o» 1% 2 and Sf Dextri ilait€>9e leith 
UfamJa Bf Mead't flotttrol in 011 250 D{ ^letuTa 
10 D Cod ZJrer OUj Mead'x r*ntfoundIand Cod IJrcr Ollf 
^lead's Cereal; MeatT* Dretrer* "ieast Potrder Mead's 
Br e tcer s Imst Tablets ^lead's Potrdered La ctic Add 
Milk Ao* 1 and 2; Mead's Poudered U hole ^Hlk 
Alacta; ^lead's Potedered Protein Milk Casec Recolae 
Sohee; ^lead's JloMterol In Halibut Urer Oil 250 D{ 
Mead's Undiluted Halibut Liter OH 
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• «i<U oirv« doKl/ pknOd (Sm ti 

iWkTcnc*. 

• •» MEUXNS FOOD CO. 
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vW^e SEND YOU THIS NORMAL 

GROWTH CHARTS 

i t 

In keeping with our 
policy— 1/0 advoimng 07 feeding foiinulas 
foi the public — new chart will be dis- 
tributed upon request to physicians only. 

MELLIN’S FOOD CO 

Boston, Mass 


; Mo 

-J advertising 

or feeding formuJu 
for the pubUc. 
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f you prescribe SJvLA. for a 
normal Infant deprived of breast 
milk you do so with the assur 
ance that the chances are 10 to I that 
the child will do unusually well on it. 


If you ire loteiested jn MYing yooridf exicc 
Ing dmli Id ioBmt reeding, «ad wane to be aisured 
of ntccllent rejula in most cajci tou on do no 
better than ptescube S^I the fonnuU preptr 
cd with kbonuory exicmcsi for infiuits deprvred 
of btcMT milk. 


SJrCA. produce* exvtilemt octridotuJ remit* 
In toosc ewes tod produce* these itmla more 
iiraoly tad more qul^r tod there i* t wealth of 
cUnlctl eyideoce to btdt that cUJm 


Ph^slciann Report Rcsnlts 

A* one example of tbu, take die foUowiog 
inawer* to a quesnoonaire seat to a repre*encariTe 
group of pb^iciin* early m our wotc 


Q. — H^nthrsetr^rruibj 
t^bud hyymtn frtti 
img £Al.yl. btn rxett- 
tftt /MirTp—rf 

A —Excellent 74 2% 
Good 25 S% 

Fair 0% 

Poor 0% 

0.— D* SJiLA. 

ptvaiet/nm tht sunJ 

•f pTtp mii mi m*. 

tntSmul 

A — Yn 97 1% 

Uodcaded 2-9% 


Q —rUt fttdimg tc(ti 
S.^LA. Milrr «•/ 
Uu * M m0 jtM g tb** tetti 
fmJt 9r mbrtmrtt 
mtfd H 

Yet lOCr 

Q.—H^n yrr rnt trUi m m l 
rraltl brm brti*r 
nhbthtrfmdf mis 
tsTtt sstd by its btr*- 
(•ftrtf 

h~-\a 83% 

No 14 6% 
Uodcaded 2.4% 


S M A Aliead In 1015 
Sttll Far Ahead 

S.hLA. baa been aocinditdcfrom its begiauog 
m 1913 5 hL A. was t rcYoIononary departure 
cheo, was £ir ahead in 1921 when it was ofiered 
to the profeanon generally and is srill far ahead 
m numerous tmhenlded ways some of which ate: 

L. Bas’d valne is pracncallf identical with 
breast milk 

2 Fat has the same Rejcfaert Meml nomber 
Iodine number Polenike number Sa^nifi 
ctDoo number melting point and rcOTCthre 
index as breast nuik nt 

3 The pH is the same as breast milk. 

4 Electrial conducdTity is the same as breast 
miUt. 

5 Freezing point is the same as bteist nulk. 

6 . Otmouc presrore is the same as breast imik. 

7 Cords produced by the tenon of the nstnc 

jiuces On S M.A. are soft and pracdouly the 
same as breast milk. 

8. Scoob ate aad and abo physically similar 
to those of breast fed infints. 


S M A Is The On Iff Antirachitic Breast Milk Adaptation 



SJiLA. fs fM/sMf—t/trrmJ /r*m tshttofUs Uittd emsf mlUt, tb* /st t/tMcb 

hrtpUct^byswfms{sJtJrtgt*sbU/ststwelmJb$gbiuhsic*UyltOmlcsdI mrtil; teitb 
tb* midiJimi •/ wUik ssgsT p^uvlrm ebkriJt smd tsitv sUsxtIbsr ftrmmgsm mwti 
TsrbHkfmd. Wb<m JilsttJ sttsrdMg H d lr tetimi, it it autwiisllj urn! Ur t$ btmsm 
milb is pertsnUgti #//fWeA», f*t csrb*by^t*t smd stb is ebrmfesi emutssts tf 
tb* fst snd ta phyihal pmptrttti. 



Try K.3I A- Id y«nr own praeilee. For samples simply attach chb para 
graph to your lettcthead. S. hL A. Cotpotarion» 4614 Prospect Aye., Oerebni O 

58-71 


S A pnoDUCES RESeXTS 3ionE suipl^ and moiie Quicau.\ 
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THE JOURNAt. OF PEDIATRICS 



■^HE man\ professional requests for 
1 samples of Gerber s Strained Foods arc 
indicatiNC of the phjsicion s interest in the 
commercial dc\ clopmcnts required to keep 
pace ith medical progress in infant feeding 
ThcGerbcrProductsCompans welcomes 
and in\ itcs this continued interest Ma\ 
V.C urge sou cordialU to MSit the Gerber 
Exhibit at the Centurs of Progress Exposi- 
tion and learn at first hand about the 
Gerber Strained Products for Babj ’ 

Mr R \V Decker and Mr Walter 
Fleming v.ho have spccialited on Gerber 
detail V. ork v. ith phx sicians v. ill be in charge 
of the exhibit 

Thc\ vnll be assisted bs Miss 
Hamet E Davis R N — for the 
pavt 0 vears Director of the College 
of Mursing at Indiana State Uni- 
vcrsitv and just recent) V associated 
w Ith the Gerber Department of 


Nutrition directed b\ 
Ph D 


Lillian B Storms, 


Miss Davis IS particularlv v.cll qualified 
thru her professional work and training to 
impress on lav visitors the importance of 
reiving onl> on a phvsician s advice on all 
questions connected with infant feeding 
This Gerber poliev of active co-opcration 
with the medical fratcmitv maintained in 
all Gerber advertising will be followed 
rigidlv m )a> contacts at the Centurv of 
Progress 

The Gerber Exhibit is located in the 
HallofScicncc FountainRoiunda Centurj 
of Progress Exposition You arc invited to 
use Its convenient location as a 
meeting place 



9 STRAINED FOODS FOR BABY 


GERBER PRODUCTS COMPANY 
Freroont, MichfRan 

(In Canada Fine Foods oC Canada 
Ltd \Vmdv>r Oni ) 


STRAINED Tomaforf— Grt-en 
B«n» — — V«r«r»ble Soof^— 
Ca rrot*— Prune*— Peat— Spl nach, 
4l/i or. can*. 

STRAINED CereaL lOVi oz. aini 
15c at Grocer* and Drueslit* 


ADTERTIBEirENTS 
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A ^^orlI»Y CompamSont I*ro«I«ct io S M. A. 



Proteiiv 

S.M.A. 

(ACIDULATED) 


Analysis * 


Protnn 5 55^ Ash 0.6^ 

Bt 2,2^ pH 4 6 

Catbohjndrttc 2.8f;t^ C*lorio per ounce 15 

Calories pet lOO c.c. 50 

* VrB»n JftMled attordtng to dirtcitons 


SM A IS for normal lofiuita Protein S.M-A. 
(Aadulited) vas developed to smt certain devu 
Qoos from normal It has been used by physicians 
for years with uas&iaory results 

Um* of Prololn 5 Hf A* 
(Ad^daljitvdr) 

• For the cortecnoo of diarrhea malnumnon 
and marasmus 

• For prematures and other infants requiring a 
high protein intake 

• May be used either as a protein milk or as 
a lacnc ood milk. 

Osarncierisltcs of Prololn S M A. 

A cultured lactic acid food for prematures and 
other infants rcquinng a high protein intake for 
the correction of diarrhea, malnutnaon and mar 
asrour derived from tuberculin rested cows milk 
the fat of whidi is replaced by animal and vegc 
cable frits including biologically tested cod liver 
oU with, the addition of lemon juice, casein potas- 
sium chloride and salts altogether forming an 

itttttracbitic tai antnafrbuttc iood Om 


How to Corrod Dlorrlkeo 

Afcer t stamuion period of twelve to 
rweoty foux hour* on boiled water or 
geUdfi water Oi onuee of gclana to one 
pint of boiled water) the infrnc should 
^ given according to the fbUowtng 
sch^ole Protein S. M A. (Addulated) 
preywted m propomoa ot four level 
tablespoom to nine ounces of water 
IttDvr 2 Adl>it SidDiv 
Severe case* 5 ox. 6 oz. 9 oz. 

Medium ca»c* 10 or. 15 ot. 20 or. 
^ktild cases 15 oz. 50 ot. 

The above quinoties are to be loaeased 
unol the proper amount for the patient's 
age and condiuon is reached, which is 
200 C.C per Irilo of bodf weight per 
twenty four hour*, of three ounce* per 
pound of body wd^t per twenty four 
hour* However the total twenty four 
hour inufce need not go above thirty 
two to thirty five ounce* or 960 to 
1050 C.C 

Alter 48 hour*, or sooner if the diarrhea 
ha* stopped, ALERDEX (Protao Free 
Maltoie and Dextnn*) should be added 
graduaJlj beginning with one ounce to 
the quart, and incrcaamg notii the infant 
is gaining wcadily in weight. In cenam 
cases It may be necessary to maeasc the 
carbohydrate to a total of 12 to 15^ (5 
to4oDDce* of carbobydratetothequaile 


SEND FOR UTERATURE 
Simply attach this paraetaph to professional 
card or lettetbead for literature on Proteio 
S M. A. (Addulated). 56-73 



S M A 

CORPORATION 

CtEVBLSJVD OHIO 
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THE lOUKNVE OP PFDIATniCS 



ATTExNTIOiN IS CALLED TO TUIS NEW POUKENG SPOUT 




ONE inexpensive can 
of KARO SYRUP effectively 
modifies SIX quarts of whole milk 


0^ THE basis of tested and ap 
proved feeding sebedules averaged 
for babies up to an age of nine 
months, one tablespoon of Karo 
i\ould be used until about 6 fluid 
ounces of milk On this basis, a one 
and one half pound tin of Karo 
(uliicb sells in grocer} stores for 
about 12fi) Mill furnish the neces- 
sary amounts of easil} assimilated 
carbohydrates, dextrin, maltose and 
dextrose, for 6 quarts of whole milk 
Probabl} no otlicr infant food of 
equal acceptance is available at sucii 
low cost as Karo 



Feeding schedules, are not supplied 
to the lait} jMotbers arc always 
advised to consult a physician in 
regard to the nutritive requirements 
of tlie infanL 

Use of the pouring spout (fur- 
nished uitbout charge) is recom- 
mended This spout insures clean- 
liness — lessens danger of contami- 
nation — prevents uastc 



FREE 

TO PHYSICIANS 


riiiB convenient calculator of 
feeding schedules is aceurale, in 
strucuve and helpful The makers 
of Karo uall gladi} send one to 
you on receipt of your name and 
address Write to Com Products 
Refining Company, 17 Batteiv 


ADA'ERTIBEJreXTS 
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Goinino PftVOB 



WHY IS ALERDEX PROTEIN-FREE? 

• Since certain proteina are frequently the cause of eccemaB and other forms of 
allergy, it is desirable to elimuiate these offending proteins from the infant diet* 
Cereal proteins are frequently present as contaminants in some milk modifiers 
The routine use of a protein free carbohydrate in all milk modihcations should 
help to diminish the inadcnce of these troublesome eczemas Alcrdex is a protein 
free carbohydrate developed by our Research Division to meet this need and 
the demand for it is steadily increasing 

A modest announcement of Alerdex a year ago found physicians ready and 
anxious for such a product There Is now a definite trend to use Alerdex routinely 
in all milk formulas 

Of course Alerdex should always be used as the carbohydrate addition with 
Sraaco Hypo Allergic Milks with the assurance that eczemas due to cereal 
protein sensiUration wiU not be aggravated 


CHARACTERiSneS OF AURDCX 

* H«Ip« pfvnt whan tlMd ttrot- 

istly da*toiibMi>c*^ o6*ndint protein. 

2 Um ^r»t«f>tff*taUi b*aiOM Alerttoho 
•«£D* caloric raloT *nd p*TC*ot«s« of 
maltoM kod dwxtrlns. 

^ P*** not OP grpo oq f to air bockoM 
It non h;fsro*copic. 

4. ptiiktvki fkkdtly in warn waur or milk. 

5 Sn»w whito, fr** flowing powdkr 

6 IftkMpantivo — In aplt* of kxtra 

prockininc nedkr ikchnieal control, 
cokta Do mor* vK 


APPROXIMATE ANALYSIS OF AlCRDCX 

AlcrdtxUeMTQtiaUrkolirtaTf ofkopravtrakt Ir 
voaaipkrt* Ji !• preperkd 

br • new ttarrmkHr.coDtrolltd oro**«« of tht «a> 
•Tint* fardrolrtla kf no* cerckl ktarch, «■ k omit 
oifwbUb It eontktna n* prcttla contamlnkoi 
UoiHur* 3 0 

Atfa OJ 

Pkt (etbtr extract ) OJ 

HrilrelrstOprottlo (If X 6.35) OS 

■UOikIbi tefara at tnaltkM M.0 

I>t*trioa{by dlfftr«ie«) 4SA 

I*«Talt%bl*aoQona.p«Tmaaca 4 

Cklorlta perlrr«ltab(e«9ooo t7K 

CaUrtea, p«t Moca lU 

PraacHL* Alardkx in jrovr own prkctico 
For aacBplea and litaratarc alnpUr aitatb 
iSm thla paracraph to paar Icttarhaad et pre- 
acTtptlan Mask. LM A CarpkrailDA, 4tI4 
^ Preapeet Avacac, Qa/cUad Ohio CS-TS 


PRCscPiie ALERDEX rni PROTEIN-FREE MALTOSE AN! »£XTHINS 
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THE JOURVAE OF PEDIATRICS 


CURD TENjSION 


- AND INFANT FEEDING - 


ITS • EFFECT 



nnc*OT EIMILAC POWDCRCD COW S 
MILK MILK MILK 



UPON • THE • ASSIMILATION • OF 

PROTEINS ■ = 

ccf 1 1 HE most available and tlic most casilj digcst- 
I iblc form of protein for infants is the protein 
of milk The protein of breast milk is more di- 
gestible than that of coin’s milk ’ 

“In the light of onr present knoisledgc, the chief 
cause of the difference in the digcstibilitj of the 
protein of human milk and that of con s milk lies 
in the greater proportion of casein in con s milk 

“It IS the formation of large curds nhich renders 
the casein of con s milk so much more difficult of 
digestion h% the infant than that of human milk 
If the formation of large casein curds in the stom- 
ach can he pre\cntcd, the casein of con’s milk is 
casilj digested ” 

In SiMiLAc the large casein curds arc not formed 
The curds formed nhen the gastric cnzjTncs act 
upon SiMiLAC arc small and flocculent, registering 
zero on the tensiometer, as sliomi in the illustra- 
tion, hence more easily digested 


Tlic finer the curd the greater the surface 
area The greater the surface area the 
more exposed arc the fats, carbohydrates, 
proteins and salts to the digcstnc cnzjTncs 
Result a more complete utihzation of 
the food elements 


‘Morrt ond Tnlboll DifeaM-i of r>nlrition nnd Infant Feed 
inp, pp* 214, 215 


C— # nin S — 

drtvlsc cf thr rtlilUr tb* of 
Ihr ♦r cw • tnllk aed ^mCUc 

Jjfil ty *1* old aflrr ono* 

Kilf b«vr ■ txtfriKeo. 


Samples and literature 
tall be sent on receipt of 
your prescription blanl 


Sl5CtLAC-“Mida fra*« fmh •Um inlTlc 
(ciicio tBodlfipd) vUb tddr^ IirlMr ulu 
milk fal arfrUlbl* ted fed llvrr aUi 


M & R 

DIETETIC laboratories, INC. 

COLUMOUS. OHIO. 





ADTEBTlBEafENTS 


IS 


CURD TENSION 


- AND INFANT FEEDING - 


EFFECT 



BltEAVT SIMILAC roWDIAlO COW'S 
MItK MILK MILK 



UPON THE assimilation OF 

^ SALTS 

^ mineral tahs play a very complicated part in di. 

I gestton becauM they are not only abtorbed by tbe in 
tcitioea but alto may bo rc*excreteil into the digctt 
Ito caDaL*** 

**Tbe mineral talii are of ereo greater importance in infancy 
than in later life betante of tbe rapid grovrtb of tbe bony 
ttmctore Tbe taht are alio necemry for cell growth 
and are important coDstitiwnU of the blood and digetUve 
jnlcet, lacUitatisg tccrelion, abtocpiion and excretion*** 

Some of tbe important miDCral lalla are encated within iht 
targe tongb enrda formed from cow*a milk« and only thoie 
talti that are not encaicd in the enrds are arailable for 
mctobolicm. 

Tbe eordi formed from Siurt^tc are tmall and floccnlent, 
reglfterlng aero on the temlometer ai ihown In illaitratlon 
hence the mineral salts of Siviusc are avnflable for meta 
ow'd bolltm. 

4ILK 

The ulu of the cow s mlfb nsed in tbe preparvtloo of 

I SmiLAC are rearranged^ partlcnlatly with reference to eal 
dom, todimn, and poUsilmn, as well as phospbonu and 
chlorine SruiLAC has n salt balance that cannot be obtained 
in ^e ordinary mflk dQotiona or modifications ai made in 
the home or laboratory 


The finer the enrd the greater the Burface 
area. The greater the rarface area the 
more exposed are the fata carbohydrates, 
proteina and salts to the digestive enzymes. 
Kesnlt a more complete ntilizatioxi of 
the food elements. 

lUm cW TIM Dh«WM •T NobiaM n4 lafut FM^tar. ft- ^ 
> U rrMtt lafal tfatrOlOTi. p(> 43 


Semples end Ulerolure 
^ receipt o/ 

&-c„ -in i_si.su. vr*>^pHm bUmk. 

Scktmjtl* Siwiac »{ Um T«l»llra »1<« *( 

tW cw4j m*! wSk «Ad SMIm t««. SOtTLAC— UU« frw frah iUb aUk 
HW by da «U p«ppUa afur (cutM ndllrf)l vUb •<I4«4 UdM*, hIUs 

kalf km faattdtoo. adlk f*t ud #t«taU« aad «W Urar all*. 


M & R 


dietetic UADORATORIES. INC. 

c«i vjM'.\ur>. enio. 





THE JOURNAL OP PEDIATRICS 


Effective LAXATIVE 

Medication 


Sodium Glycocholate 34 g*' 

Sodium Teurocholate 34 gr 

Phenolphthalem 34 gf 

Extract Cascara 34 gf 

Aloin % gr 

TABLETS 

OXIPHEN 


4^ 

MiimnJi 


r 100 

, I TABLETS 

^ O xiphe N J 

Cljr^cf^itU t 4 rr , 
fiW T0*rotl>^tt -Jtr 

X ft 

Ext, J.j ft 

I s fT 

^ Do**i I tim** 
dailpofStoi t tdflu 
Redut^alowlyaibowrl 
actioA U rrtvutrd 

I PHiBJO^Moor* Co. 


0\iphen Tablets aie partieulaih 
useful in habitual constipation be- 
cause thej pioduce gentle, yet ef 
fectne laxative action thiougbout 
the intestinal tiact, stimulating 
activity of both the secretory or- 
gans and the intestinal muscula- 
ture They may be used over ex- 
tended periods without losing their 


effect, and without an increase in 
dosage and, as normal function is 
re-established, the dosage may be 
gradually ivithdrawn without a 
letum of the condition The for- 
mula contains no toxic drugs, and 
docs not produce the “cathartic 
habit ” 


The Oxiphen formula combines the hepatic stimulant and chologoguc 
action of the bile salts (“the only reliable chologogue known’’ — Cushny) 
nith the tome laxatne effect of cascara, the simple laxatne action of 
phenolphthalem and the stimulant action of alom on the colon Kindi} 
use the coupon for bteratiiie and clinical sample 

PITMAN-MOORE COMPANY 

Indianapolis 


PITMAN MOOES COMPANY, Indianapolis 

You ma-v xcml me a ‘■ample of Oxiphen Tablets for clinical use 


Address 
CiO — 


State 



ADVEBT1SE1IIOT8 
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YOUR FORMULA 

with 

bridge table variations 


, «v)te 




-fie - , 








Much free «<Ivicc on 
infant fetxling can be obtained acrocs the 
bridge tabic. But tbould a mother rely upon 
thli kind of advice to guide her in her choice 
of Evaporated Milk for baby? 

When you prmcribc Evaporated MUk for 
infant feeding, you have m mind a milk with 
certain qualities wholesomecess, freshness 
andpunty Butthebridgetable authoritie* 
may act know which brand of milk racaTUrcs 
up to your high ataodarda. 

The mother need* youf guidance. 

The Borden Company produces Evapora 
ted Milks in which the phyiidan will find 
the quality he demands for Infant feeding. 
Careful selection of raw milk and ngid safe- 
guards throughout manufacture guarantee 
the quality of every Borden brand. JBorden a 


Evapcirated MUk Pearl Maricopa 
Oregon SLCharici Silver Cow All arc ac- 
cepted by the American Medical Atsodatioo 

Write for free sample of Borden s Evap- 
orated Milk and sdentificliteratare. Address 
the Borden Company Dept 553,350 Madi 
son Avenue, New York, N Y 

The Bordea Company was the first 
to submit evaporated ndtk for ac- 
ceptance by the Committee on Foods 
of the Andean Medical Assoda- 
tioo. Borden a was the first e v aporated milk to 
receive the seal of acceptance of tHi Committee. 

EVAPORATED MILK 
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CoPPERIN"* 

Each Capsule 
Iron 32 MG 

Copper 0 25 MG 
In an Organic Base 

Copperin dissolves 
readily in any formula 
— no taste, no odor, 
exceptional tolerance 

Soluble iron with sufficient copper 
to insure maximal utilisation 

Wliere iron is indicated you may expect prompt hematopoietic 
response 

Copperm "B” for Children, Copperm "A” for Adults 
TFnte for literature and trial samples 

MYRON L . WA LKER CO., INC. 

506 FRANKLIN AVE , MOUNT VERNON, N Y 

The Czerny Festschrift Number 

d Extra copies of this special number of the Jour- 
nal can be had by appl)nng to the pubhshers The 
price is $1 00 each 

d As this is the first number of Volume III, all 
new subscribers will receive the special Festschrift 
number If you are not already a subscriber, we 
would suggest that you fill out the form below and 
mail today 


THE O T MOSBT C03IP\N\ Publisher* 3523 Pine Blvd , St Eouls Mo 

Q I enclose check or monej order for $ In pajment of copies of The Cierny 

Festschrift issue IMce 00 

□ Please enter m> subscription to THE JOURNAXj O F PEDIA TRICS bepinnlng^ with 
Aol III Xo 1 which Includes the CZERM FESTSCHRIFT number $8 50 per an- 
num (12 numbers) In U S postal xonc ^8 90 under foreign postage 



Name 



ADV KK'f IBEITEN T8 
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eagerly accept 

Baby 
R^toti 

because it 
tastes so good 

^Moikers \ 

welcome 

Baby 
Ralston 

because it is easy to 

'll 


prepare — quicklv 
cooked* economical 


(PkifstcL 



fSLCLCUtS 

find fj 

Baby 
Ralston 

■a Ideal startlag 
cereal becanae in 
one well tolerated 
food (consisting of wheat 
endosperm and wheat etn 
bryo) It provides generoos 
quantities of VITAMIN B 
and an ex 
ce 1 1 e n c 
source of J 
energy 


RALSTON 
PURINA CO 
Daptrtmaat I 
574 Cttdkrrim^rJ 
SfU0rf St. Lonb 



Junket IS prescribed for 
diets of 


— nuramg mothcni 
- children 
-post-surgical casts 
»gastro-mtestmal disorders 

The nntnnve values of milk are fully 
retained in junket. Digests easily 
because the enzyme rennin performs 
the first step in digestion of milk 
Junket provides attractive vanety 
in all muk diets. 

aia. HANsairs laboratory lao. D«pt i67 



SfJ7d/or ‘'JUNKET m 
Dietetics'' — FREE 


Thli acthontative book 
let contains practical m 
I formation on dicta In 
which junket is recom- 
r'' I . t rr ^j. j mended Also simple for 
mulM for whey Mdpro- 
taomlL 

noaryj i-wnw. Jnskat Tb1>* 



and Milk 

Partners in Health 
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THE PRICE OF THE 1 LB. SIZE CAN 
OF LACTOGEN HAS BEEN 


REDUCED 25 ' 


HIGH GRADE MILK 

Only pure cow’s milk from 
tuberculin-tested herds is 
used Milk extremely low 
in bacteria count — abso 
lutely fresh Lactogen is 
free from pathogenic 
germs 

A pioduct offered only through the 
medical piofession 

Samples of Lactogen will gladly be sent to 
physiaans Mad your professional blank to 

NESTLE’S MILK PRODUCTS, INC. 

2 Lafayette Street Dept. 36'L-7 New York City 



Lactogen has been 
accepted by the 
Committee on Foods 
of the American 
Medical Association 


NOT COOKED MILK 

Because the milk used is 
so fresh, pure and free 
from contamination, com- 
plete safety is assured by 
mild processing, at no 
time more severe than the 
regular pasteurization. 



VPVE K TI 6 E MEN T6 
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Proper Baby 
Shoes for Four 
Stages of Growth 

Working with orthopedic spcaal- 
ists m a senes of research, our De- 
partment of Medical Cooperation 
developed certain fundamental pnn- 
aples underlying the designing of 
correct shoes for babies Four stages 
of foot growth from infancy were 
observed (1) Traimng, (2) Creep- 
‘"gj (3) First Steps, (4) Walking 

Proper shoes were designed for 
each stage — five types in all In each 
of the last three stages, three differ- 
ent classes of covenngs are required, 
for the three distinct types of feet 

SYNOPSIS OF BABY SHOE 
RESEARCH, a Portfolio for Doc- 
tors, summanzes the results of this 
and other research, in convement 
form for ready reference It contains 
X-ray reproductions and baby shoe 
information not available elsewhere, 
offered to aid the profession in pre- 
venting improper root development 
Sent to any member of profession 
who requests it on letterhead or pre- 
scnption blank. Address 

Department of Medical CoKJperadon 

Mrs DAY’S IDEAL BABY SHOE 
COMPANY 
DANVERS MASS 


hULTINE wmi hONERAL OIL 
and CASCARA SAGRADA 

A Mineral Oil and Caacarn Sa^rada 
EmaUlon with a 

Lessened Tendency 
to Leakage 

While regarded bj the medical profnnon aa 
a valuable intestinal lubncant^ mineral oil has 
ccrtarDdliafrecablefeaturea — iKrtabl^tbe tend 
encT to rectal leakage — which Umlta ita use. 

More than a year ago testa were begun m 
the Maltine ro e a r ch lahoealories to evolve an 
elTecti\'e cmnlaion which would retain the 
advontagea cd the mineral oil and at the tame 
time eliminate the objectionable featnrea. 
Malukb tvmr Mineral Oil and Caacara 
Sagrada is the resulL 

diliiB mincfal oil is incorporated with the 
MalUne by a tpecial vacuum procesa by which 
the mineral cmI is broken up into very rmnate 
particles. Laboratory and Anical teats cover 
ing a period of many months have shown that 
thus combination la supenor to the plain min 
erai oti in taste and appearance. The testa also 
indicate that the new cmulatou leaaena the 
tendcDcy to leakage because of the finely 
divided natnre of the oil present and the 
amall doaoge required 
Maltine wtm Minsul Oil and Cascara 
Sagrada is composed of 60% by volume of 
Maltme (wUch supphes vitamins B and G) 
and 40% hj volume of pure medidnal mm 
cral oik with the addiUoo of 10 graina of 
non bitter extract of cascara sagrada to each 
fluid ounce. It is indicated m the conatipation 
of pregnancy constipation in nursing mothers, 
ni^atrition attended with eoostipatioa, anto* 
toxemia and poat^mcratlve oonWpation A 
generous aampV will be sent on request 
Fhysidans may satis^ tbemselvea of the 
therapeutic value of this new mmeral oil 
pr^uct by iCDdiiig in the attaefaed coupon 

THE MALTINE COMPANY 

£a(«MUh*<f JtrJ 

30 Vesey Street New York, N Y 

Maltine 9 

imth MINERAL OIL and 
Cascara Sagrada (non-bitter) 


The Malthte Coutaity 
30 Vesey Street Newkork,N 1 


N PkyJxciM* 

Oftt JUrtis 

Cu^tr T*w% 


SEE MALTIXE AETT OX BACK COTHB 
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When Babies are suffering from Diarrhea, 
V omiting — Summer-Complaint caused by 
Hot Weather or Improper Feeding 
they require 

INDIVIDUAL FLEXIBLE FORMULAE 

to meet their needs 


T his can be accomplished only 
through a flexible food — one 
which will allow of a change m 
the percentages of its component parts 
— protein, fat, carbohydrate and water 
Diarrhea and vomiting both cause a 
loss of water to the system and dehy- 
dration is, without question, the most 
serious result of summer-complamt 
Babies cannot stand prolonged star- 
vation. It is not how much they in- 
gest, but how much they are able to 
digest and asstmilate that determines 


the choice of food. “One of the great 
advantages of milk powders is the pos- 
sibihty of varying the relation between 
water, fat and other elements of the 
milk.” (Porcher) 

Dryco is the food of choice since it 
reqmres no refrigeration, is always 
fresh and ready for use, may be given 
m all degrees of concentrations and 
modifications — thereby allowing easy 
regulation of the q^uantity of water to 
be mgested for a given amount of pro- 
tein, fat and carbohydrate 


Dryco is Digested and Assimilated When Other Foods Fail 


“It has been the author’s clmical 
observation that dry milk is better 
tolerated by those infants who have 


already received a food mjury than 
raw milk or boiled milk mixture ” 
(Dennett) 



,SEA’P FOS “UOTT TO USE DEYCO,” feedmg 
schedules, corrdboraivce chmcal data and samples 

PRESCRIBE 


DRYCO 


Made from superior quality mllL from vihlch part of the 
butterfat has been removed. Irradiated by the ultraviolet 
ray, under license by the WiscoiwFn Alumni Research 
Foundation (17 S Patent No J,6S0S28), and then dried 
by the ‘'Just” Roller Process 

Dryco is the only irrtxdiuted dry milk product and is unwerscdly 
recognized as a RELIABLE ANTIRACHITIC 

The Dry Milk Company, lac. 

Dept. JP, 205 East 42nd St., New York 

ALL DRYCO IN THE HANDS OF DRUGGISTS IS IRRADIATED 
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MALNUTRITION 

—especially in children who dishke milk 


W niix malnutriHan In dilldmi may be due 
topmnaturebirth to some cotutltuUonaJ 
deblllly or the drrelopraent o( some setiouJ 
d is e ase, the grc?ot majority ol case* arc due to 
improper or faulty diet 
InsufBdent milt b by for the most senous 
fanmf; in cdilldren s diets This li due nodoubU 
to the fact that so many youngiters dislike 
milk ajid refuse tu dnnk iU >Iore and more 
phyilctani are meeting «his problem by pre- 
scribing Cocomalt — which is os allaritig a* 
chocolate soda to child ren 

CocwUI Accepted 
IqrUKC mmUteeoo 
Food oftbaAmm- 
cso M «(&« 1 Asaod* 

U oe.TTi*! U you beat 
ewrutnefit valu* m a food 
cod Um boMty f lUadrailjed 





Cocomalt Is a sdentlOc fCNXl con 
centrate of seloctod cocoa, sucrose, 
■kim mUk, barley malt extract, fla 
^o^in^ and added Vitamin D 


ADDS Ti MORE nMC^ERCY HQO RUHM DTT TO KU 
( P ers f id kcot^Lri t» UUl ilndkmt'i 


Prepared as directed. Cocomalt adds 110 extra 
calorie* to a cup or rUm of milk — increawng 
theprotem content 45%, the carbohydrate con 
lent 1M%, the mineral content (foodnaxldum 
andfood-phospborus) 48%. Itlar^m Vitamm 
D containing no less than 38 Steenboti. (300 
ADMA) units of Mtamln D per otrace (under 
beenue by VTIsconjin Univertity Alumni Re- 
search Foundation) 

This nch YlUtnin D content, combined with 
the erira calcium and phoipboru* which Coco- 
maltzmx ed with mUk prorld^aiclssabatantiallv 
in the derelopment of strong bones and teeth 

At g r ocer y nnd drug store* in J-4-lh and 1 lb 
cans Also in 5-lb enns for hospital use, at a 
fliecial price. R. B Davis Co., Hoboken, N J 

4rFBEE I* Ptijtteimiu — tMfd ytm ssma iod ddnsi 
tor triil-iiiB eu F CocMBah /rc* 

R B DAVIS CO Dept- AH 7 Hoboken. N J 
FVsMMsidme tHsl-riucu { Coeomth, Frsa. 

AJirm 

car - ««• 
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THOSE SECURITIES 
OF YOURS 

Do You Know which of them are safe to retain for the 

time being'’ 

Which should be replaced to avoid losses^ 

Which purchases — at this time — afford 
real possibilities for substantial gains to 

Have You 

Ever Realized That there is no security good enough 

“To buy, put away and forget about”? 

ESTATE ADMINISTRATION 

An Independent Institution 

Dedicated to the 

PRESERVATION OF CAPITAL AND MAINTENANCE 

OF INCOME 

Applies a Daily Control and Maintenance Service to Every 
Seciiuty In a Given Poitfoho and Reconstuicts Depieciated 
Situations by Cat eftil Planning and Gradual Procedw e 

ESTATE ADMINISTRATION, INC. 

ONE WALL STREET NEW YORK 
DIgby 4 2945^ 

Detailed Information Furnished Upon Request 


AnVERTIBEHENTB 
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FOR DIGESTIVE DISTURBANCES 

this LACTIC ACID MILK 


with these practical advantages 


In the treatment of digestive disturbances of infants and for 
the premature or athrcpcic infant McrrcU-SouIc Powdered 
Whole Lactic Acid Milk (Cultured) offers these very prac 
tical advantages 


// IS easily digested — 
mates breast milk In digestive 
quaUtics — the spray process of 
drying breaks up the facaod pro- 
teins into fLoc particles which 
combine readily with the gastric 
juices 

Its ce r reci acidHj promotes the 
assimilacloa ofcaldum 
// is Bsr/rT/iMJ— Conulns all the 
vtcanuns and nutritive proper 
ties of grade A pistcurucd milk 
It it merepaUtaHe^The process 
of coltunog resoles in a pleasmg 
flavor — no sharp and bitter taste 


such as in ancalcorcd milks 
mar be caused by the addition 
of the chemically prepared acid 
Uistmifarm — NopOMibilit) of 
vanation lo quahty or content 
or in the resulting fonnula 
// Made onl> from pas* 

teurued milkobuined from rig 
idly-coDtrolled loorces 
// h tcemmkal and easy te ttsa^ 
Reilqucfied by mixing in the 
proponion of one packed level 
tablespoon of the powder to two 
ounces of warm water — then 
stUTcd into tearplift tolndofi 


Samples and literature on Mcrrcll-SouJc Powdered Whole 
Lactic Aad Milk and McrrcU-Soulc Powdered Skimmed 
Laaic Acid Milk arc available to Physicians on request 

The Borden Co Dept L5Sf 550 Madison Ave. New York, N Y 


MERRELL-SOULE 
POWDERED WHOLE 

LACTIC ACID MILK 


(CULTURED) 
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M.aintenance of a 

Healthy Mouth'" 

Surely is necessary to further the results of your efforts 

Pycope Tooth Powder is beneficial in cleaning the teeth and 
Pycope Tooth Brushes, when 
used correctly, provide the g^rn 
massage essential to mouth 
health 


Pycop6 Tooth Powder contams 
Sodium Chlonde, Sodium Per- 
borate, and Sodium Bicarbonate, 
plus flavoring oils It has been 
accepted by the Council on Den- 
tal Therapeutics of the American 
Dental Association 


Pycope Tooth Brushes are small 
and correctly designed to clean 
between the teeth The jumor 
size brush is adaptable for use by 
children up to the age of twelve 

Use the coupon below to recewe the above products for tniil, 

(Jour ot Ped ) 

PYCOPE: INC 
Jophn, Mo 

Enclosed find twent> cents In stamps to cover cost of mailing Pjcop6 Tooth Powder and 
Bnish 



Address 

City and State 
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★CAROTENE 

"The Therapeutic oAgent 

• • • upper respiratory mfecooris [common colds, 

nose and accessory amuses, otitis media} 

• • • diseases of the eyes [hemeralopia, cataract, 

xerophthalmia] 

• • • gemto urmary diseases, cutaneous and ah 

mentary systems, general infections. 

These pathological condidoiis which depend upon epi 
thelial lailare may be expected to be Improved by the 
oral administration of Caritol [soluoon of carotene — 
primary vitamin A — m vegetable oil} because of its 
ability to produce healthy epithelial assue. 

Caro^ne for La^nfc Debcienclet Tlntil recently the 
vttsaalitv of vitamin A has apparently not been appreciated 
A remarfcablf inacasing literature m the last year or two 
attests Its growing importance m the chcmistiy of food and 
numdoa, not omy m the prevention and cure of certain 
tdmeoo of man but» when suppUed in libetal proportion 
in the maintenance of a sacisfactoty state of nutnoon and a 
high degree of health and vigor both m the growing child 
and in the adult- AM A 98^20^ i2 

Carotene Available in Three Products 

I Sruco Carihtl A colodoa of cEro«n« (priuurr vltunla A) in 
oQ coaololac oa« mUtlfrxm of cmxeat la ddi ten drops. Cultol may b« 
pfCSCtTbed doo* ot vftb othtf vicimiQ tappleiDena (6sh llvM oUs do *rr coatdn 
esrotend UU oco-toxlc. hss no Eslty csrtesoditpmaitwd In 6 t«io tto-drop 
dottats. Csrlml b r» tTMT>ffn-nd »J foe tb« mslntcnuKc oriDacX.b«sl{hr 

msmbrxntt FxodoaNo 903 

2« Smaco Vilanlns A and P 3 SBacoCodlJv«r011//pr]^Ac</ 
HlahlrpocraccombhuukiaofprlmsrT HUh tnde cod Uvcf oil fonlSea sHtb 
Tionua A (ciroteae) sm Ommns. csroccn* (ptIidut vitamin, Aj aod 
Zxtderr Ktcotal Vitaala D No fisby Colombia Zacfca Nanml Vnaale D, 
tifte Tco drops my &aa utd t uttd for *nLrcc draca s poceot aa soodard cod 
tbmteaspDottsofrtud^poteotcod Imr oil so oiilrooc.tbbd of nmom 
lira oQ FiodnnNo 513 af7<iasa^l*t«vUc«d-rcodoctNo,5io 

I Rafaroflcas AvattaUa — Adia*« of tba Utenure dcallos vithcaroKo«*7l 
and Tbamla A defidtocy dbtasw, r*pcin»d from A mwfara a Medical It 
Joomalt, available to pbysfdaiis oa tctnasc lefctaocas an Indoded. JJ 


★ CAROTENE 

(PrJmtrf Vitamin A) 

Carottoc plcmcan of coanr 

TececaUes esaeadalattsral 
food floor for impoitantbodr 
rt^olnsieoa also aecmafy 
for yyotbed I aecoodary viumla 
AbyllTtr Caratne otxaalc 
cofflpoobd, UoUted lt2d 
foca^r tut expeadre 
BOV avallible ia Catltol 
nasooable cost Carocent 
li pdmaxT focm of rltafflio A 
absent from fish Ij et oils 
Catoteae adopted by 
Icacoa of Nadoas Comml*- 
sioa as ptovIiSonal mndtid 
for biolo(lcal mcaaaicmeat 
vitamla A pottecy pure 
Caroixne has 3000 times tbe 
vltwiin A poteacT of itindsrd 
poecat cod Urct oil as de&nvl 
try A. M. A- 


MSCO 


C^rescribe Smaco 

PCORITOL 

Corotene - Pnmary Vitamin ‘A' in Oil J 

• r 

For samples and literature write 
S M A CORPORATION O CLEVELAND OHIO 
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complete milk mineral 
reipiirements in new form 


PMC 

PMC offers the pediatneian, for the first 
time, a means of supplymg complete 
milk mmeral rations m concentrated 
and palatable form Because it is 
denied from the serum or whey frac- 
tion of milk, PMC IS immediately and 
fully assimilable It can be given in 
milk or other beverages, or sprinkled 
oier cereals 

Because of its highlj assimilable cal- 
cium, PMC 18 mdicated m malnutrition, 
convalescence, to aid m the develop- 
ment of bones and teeth, and in the 
tuberculosis diet 

It contains milk sugar (lactose), non- 
casein soluble milk protein, milk 
mmeral salts, essential chlorides, phos- 
phates and citrates of potassium, cal- 
cium, sodium and magnesium 






Visit our exhibit at the A M A Convention Booth 30 
Taste this unique product Hear tU history and devel- 
opment Meanwhile you are cordially invited to use the 
coupon for a trial supply 


PROTEIN MINTRAL COMPANY, Inc^ 

18 Enat 41*1 St^ New 1 ork City 

Pleaae send me llleratiire and trial Jar of P M C. 

3/ D 

^ -St A.Ao 

- — — „ — „ « estate 
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Evaporated Milk 

is good milk for babies 

The average normal baby ts able to assimilate 
unsweetened evaporated milk as well as or better 
than bottled cow’s milk {^pasteurized or boiled) 
during the early months of life when milk consti- 
tutes the sole food Similar good results were 
obtained in the premature infants ” — Kositza, 
Lillian Journal of Pediatrics, October, 1932 

Carnation Milk 

ts good evaporated mtlk 

Carnation Milk, has come to be the evaporated 
milk of choice with many pediatricians because 
of Its umfortn high quality Scientific con- 
trol of processmg mamtains this uniformity, 
which the physician finds a valuable aid in the 
construction of feeding formulas upon which 
he can depend to produce consistent results 


Stmdftr ‘ A Succenfal Xnfut Food wniteti 
for physitniini by a pedatrfcUn of wide ex 
penence AddrmCaimoonConjpxny 805MU 
wmokec GxjIdgbtBld^ , Milwaukee^Wit-j 906 
StwtBldp Seattle Wa*K.| or Aylmer Ont 
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TRAINING 
THE BABY! 

Dear Doctor 

You no doubt know about Little Toidey It 
has been one of the important factors m help- 
ing the mother follow the suggestion of the 
pediatncians to tram baby early 

When we developed Little Toidey m 1924, most 
mothers were waiting to “break” their babies 
long after the time when they are now com- 
pletely tramed It has been our pleasure to 
work with the doctors m acquamting the 
mothers with the value of early training, and 
to provide them with that which helps in early 
traimng Little Toidey 

Dunng these time years since Little Toidey was 
first mtroduced, we have been pnvfleged to 
meet many leading pediatnaane. At the con- 
vention of the American Academy of Pedia- 
trics m Chicago last month, we were happy 
to hear from almost every doctor who visited 
our display, an expression of acquamtance and 
appreciation of this great help toward easy 
early trammg and that regulanty of funcbon- 
mg so necessary to health 

Many of these doctors asked for supphes of 
the booklet “Traimng the Baby,” which out- 
lines the method advocated by leaders. If you, 
too, would hke this scientific treatise for your 
distnbution, we shall be glad to send free of 
charge, if you will use the coupon which you 
will find below 



JTJTEXTLE WOOD 
PBODUCTS INO 
Box A 

Fort Wavne Indiana 

□ Please send me copy of 
booklet 'Training the 
Babj with Informa- 
tion how and why Lit- 
tle Toidey makes train- 
ing easy 

□ Please send me 

copies of booklet 

Training the Baby^ 
(free) 

I understand this request obligates me In no wa\ 
whatsoever 




LITTLE TOIDEY 

Makes Training Easyl 



*Yoa enggett early training why** Is 

there anv reason aside from sanitation con 
venlence and work saving* I gather that you 
consider Little Toidey important from n 
health standpoint why* 

Perhaps yonr patients are asking similar 
questions The answer is fonnd In the book- 
let ^'Training the Baby which tells also oil 
obont Little Toidey with Foot Hest» Toidey 
One-Step and Two-Steps nnd other aids for 
baby s training nnd safety during the Infant 
and toddler period 

Onr research has been extensive Mary K 
Muller our vice president B S "'IS Co- 
lombia University has received the Interest 
and suggestions of lending pediatricians and 
child psychologists throughout the United 
States and Canada. Every effort hos been 
made to develop all our baby olds In har- 
mony with the best thought from this chTd 
health world 


JUVENILE WOOD PRODUCTS, Inc. 

Gertrude A MuUer,Pres ,Mary K.MmUer,V P 
Box A Fort Wayne, Indiana 
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Mothers need help to end this daily 

struggle .... Why not suggest a diet supplement? 

Lack of Vitamin B may be impalnng the child's appetite 


• Inveitigitor* who have nude a ipecltl 
Ktady of the child who won t eat, report in 
a torpriiing nmnber of catei a phyilcal 
basts for the trouble. 

Children outwardly healthy and normal 
often prove a problem at the table because 
their diet fails to supply enough of the 
appetlteHttimxUatmg factor Vitamin B! 
When the amount of this vitamin in every 
thing the child usually cats has been taken 
account of there is often less than neces 
sary for good appetite 

This Is undoubtedly the reason many 
children are difficult to feed. It is why the 
mother appeals to the physician for help. 

What many physicians recommend 
based on satisfactory results Is to give the 
chUd some rich source of Vitamin B daily 
They have found that a new food drink, 
Chocolate flavored Vltavose provides the 
required abundance of this factor It is 
made from nourishing wheat embryo the 
valuable Inner portion of the grain which 




is provided by no other food drink and 
which contains Vitamin B 

Three heaping teaspoonfols added to 
one glasa of milk fnmisb the appetite 
stimulating value of a whole quart 

Many mothers are already using a 
chocolate product to flavor milk. Recom 
mend daily use of something that is more 
than a flavoring— this noorishing diet 
suijplcment, Cbocolete Bevored Vitevose 

For/n/aots— Milkmodlfiers which provide 
Vitamin B Squibb Vitavose for the older 
baby Dextro-Vitavosefor the newlybom. 

« 4 « 

Ch9C*J t0 MtrwtiJ K/(aroM it t kited ol accroM 
S0% V ttroMt (mtlttd vAaat gera txtTMOt) 
occom tkim milk Jtctcttj Brrtrtd with rtaHIt 


S QJLI IBB 

Vitavose 


A DlllCIOUI ArriTITI ■UllDINO DtIMK FO« THI CHILD WHO WOH T lAT 


■?r 


tt 





MEAD JOHNSON & COIVIPANY, EvansvilJe, Ind , US A Ptoneirs of the "Mead 
Policy ’ (1) No dosage direcnons on packages, (T) Clinical information available to 
physicians onl) , (3) No product advertising or broadcasting to the public Manufac- 
turers of Dextri-Maltose Nos 1, 2 and 3, Dextn-Maltose with Vitamm B, Mead s 
Viosterol in Oil 250 D, Mead s 10 D Cod Liver Oil, Mead s Newfoundland Cod Liver 
Oil, Mead s Cereal, Mead’s Brewers Yeast Powder, Mead s Powdered Lactic Acid 
Milk Nos 1 and 2, Mead s Powdered M^ole Milk, Alacta, Mead s Powdered Protem 
Milk, Casec, Recolac and Sobee 


Fit >5e CP cloKproffr^ttoPAlori when re< 3 ofTtlng«aiaiiIes of Mcmd Johnson prodaeti to coo p e m te In pr t T g ntlng their rcachlflgaaagtbofUcdpcTtoiif 
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Mead Johnson Company 

Have Always 
Kept the Faith 




MEAD JOHNSON & COMPANY, Evansville, Ind , U S A 'Btonecrs of the Mead 
Policy' Cl) No dosage directions on packages, (T) Clinical information available to 
physicians only, (3) No product advertismg or broadcastmg to the public Manufac- 
turers of Dextn-Maltose Nos 1, 2 and 3, Dextn-Maltose with Vitamm B, Mead s 
Viosterol in Od 250 D, Mead s 10 D Cod Liver Oil, Mead s Newfoundland Cod Liver 
Oil, Mead s Cereal, Mead s Brewers Yeast Powder, Mead s Powdered Lactic Acid 
Milk Nos 1 and 2, Mead s Powdered Whole Milk, AJacta, Mead s Powdered Protein 
Milk, Casec, Recolac and Sobee 


teen dote protoaloftal card when rrqaeatioytajpplcs of Mead JobpKmpfodocH to CPOpcratg la p r e TCt m pgftrfjyg*chlartnmttfaOTifedpgTTOtti 
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ADALBERT CZERNY— AN APPRECIATION 


T he pubhcatiou of this Festsehnft M an American journal of 
pcdiatnca is endeneo of the high esteem m which Adalbert Czerny 
IS held and the appreciation tlint American pcdmtncs has for his con 
tnhutions to the care of the sick and of the well chili To some of us 
^yho had the privilege of working with Professor C 2 cm^ during the 
Breslau da 31 ^ it seemed ine\atcblo that ho should be cliosen to flU more 
important positions as they became a^^lllablc 

Graduating from the German Unuorsitr of Prague m 1888, ho bo 
came a pnvat doxent m Professor Epstem’s Cbuic in Prague m 1893 
and in the following \car wtis called to Breslau as Pijjfessor of Pedia 
tries to succeed Doctor Soltmann In a remodelled flat, the polycbnic 
was opened in 189-1 and shortly afterward an adjacent building was 
remodelled and served as a cbnic for several jears In 1901 the new 
cbmc was opened and in its arrangement Professor Czerny emphasized 
for the first time the value and importanco of carefullj ohsened dis- 
ponsaiy material for the development of the hospital and its importance 
for the instruction of students and practitioners 

Some "vorj interesting studies resulted from tlie careful observations 
made m this polyclinic The clinic, with its convenient laboratory and 
bbrary, was a place in which it wna a pleasure to work The daily 
rounds at 12 o clock frequently lasted until late into the afternoon as 
a particular case of interest was discussed in great detail in the master 
ful manner of the Professor It was quite an international faniilv that 
gathered together at the Kindorklinik and I recall many interesting and 
happy daVH there In 1910 Professor Czemv was called to Strassburg 
to take o\cr the ncwlj built Children s Clmic It was during hu first 
year in Strassburg that Doctor John Ilowlond spent many months work 
ing in his clinic and derived much inspiration for the de^olopmont of 
the pediatric clinic at Johns Hopkins The Strassburg Clinic was a 
wonderful complex of buildings that Czemv was to leave after three 
years to accept the foremost pcdiatnc chair m Germany which was 
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laealecl Piofcssoi Heubnei in 1913 At the old Charite Kinderkhmk, 
the chan of iiedialrus oeenpied m sucecssion hi Piofessoi’s Henoch, 
Ilncbnei and ( zeiin is to tlie German pediatiieian the highest honoi 
that can be achiec ed Althongh handicapped Iia old buildings and i\nth 
insufficient tunds to lebuild attei the Woild Wai, the wealth of nia- 
teiial and the intensitc of noik made the clinic a ilecea foi giaduatc 
students Hacing had the oppoitunitA to Msit Czenn ’s clinics in all 
three cities, I could not help but appreciate hon toitunate I had been to 
lia\e spent mj student da\s mth him in Bieslau nhere, in a small 
group, an intimaci existed impossible at the laiger clinics Piofoundh 
independent in all of his ideas, he combined the laie abilities of a gieat 
clinician, of an aidciit tcachei, and ol a keen lesearch noikei Piofessoi 
Czeiin IS an excellent musician and pla\s the cello unusnalh well The 
musical eicnings in his home aie a most delightful memoir His liobbi 
IS photogi apln 

Piofessoi Czenii s Loiitiibiitions show liis manifold iiitcicsts IIis 
caih woik on sleep, on amiloidosis and on blood lolume aie a pi elude 
to his greatest contiibutions iiameh, liis woik on the gastio intes-tinal 
diseases of infuiui His fiist publication was witli Mosei, ajiiicaiing in 
1894, from Epstein s Clinic in Plague His inteiest did not rcstiict 
itselt to the diseases of the gastiointestinal tract but grew until it 
encompassed the iiutiitioii of the noimal infant <iiid child in all its 
phases, as well ns a compiehensiic studi of the nutiitional distuibanccs 
of childhood The culmination of his woik and that of his many stu- 
dents, togetliei with a complete studi of the subjects, is the monumental 
work written with Keller, “Des Kincles Eniahrung iind Einahrnngs- 
storiingen unci Ernahrungsthciapie ” The fii^st edition appeared in 
1906 and the following xeai, and a second edition in 1925 1927 To 
the student of child nutrition this work is a bible 

Theie is anothei book to which I want to lefei because it lepieseiits 
Czemv at his best At a time when a \cv\ few wcie thinlnng of the 
relation of the pediatrician to the education of noimni and difficult chil 
dren, Czcmi published Ins little book “Dei Artzt als Eiyiehci des 
Kindes ” This anticipatecl In mam seals oui cffoits to tieat the be 
hanoi distuibanccs of childicn Appearing in 1908, it has gone thiough 
sesen editions and is as useful todas as it was when fiist published 

111 conclusion, let me state again that in honoi ing Piofessoi Czeim 
on his sesentieth biithdas we me but lepasing a debt that Amencaii 
pediatncians owe to him and to mam otheis in Geimam At a time 
svhen pediatrics in Ameiica was still in its swaddling clothes Gennan 
masters took us into then clinics as students and In then nispirntion 
and training plaicd a pait in the deiclopment of pediatrics in Amciica 
of which thei mm well feel jiroiid 


Hevrx F Helmholz 



ERITHROBLASTOSTS JN ICTERUS GRAVIS NEONATORTBt 


Autiiuu P Abt, ilD 
ClIICAOO, Tuinois 

INTRODUCTION 

G RI^T advnncej? hriAC becu innde m the pnat fc\\ jcnrH m onr 
knowledge of the growth nnd do\clopment of the hematopoietic 
BjTjtcin One of the grentcRt gnps in our Imowlcdgc of the phjTjiologrr 
of hematopoieflw contenis the Altai changc« Arlucli take place just 
preceding nnd following birtli Tht diffcrenccH in hnbitnt between 
the mtmuterme snrroundmgK of the fetiw, nnd tlie eitmutenne en 
Aironment of the infant, reiiuire different pln-xiuil nnd chemical phj'si 
ologic reaponsea fiom fetna and infnnt, as has been ahomi b; Czemr ’ 
The intrantcnne nnd extrautcniio plij'hiologj of rcapirntum nnd ui 
uilntion nre probabh better underatood than the corresponding 
pliAHiologv of tlic hematopoietic BAKtein 
The cinbnolog) nnd do\elopment of the liemntopoietic sjatem ih 
fairir definiteh known and extranieduUnrj blood formation \n a 
fetal characteristic The cmlirAonic blood contnniM Home clementK 
(pnmitne erjilirocNteK) whicb are not encountered m the extmnter 
mo circnlntion There is atill inKiiflllcicot knowledge os to the fetal 
deposition of iron in tlie organa of the bodA Bunge h theon of an 
iron rcserAoir or depot laid down in the Iner m the last few months 
of fetal life which hn« so long been an accepted explanation iR no 
longer held 

Following the onset of labor a gradual and contmuous destruction 
of the erAdlirocj tea of the polA cj themic fetal blood occurs for a Anrv 
mg period Tlie exact Hite of tlua blood destruction ir thought to be 
m the ccUr of the reticuloendothelial ajoitem and also to occur directlj 
m the blood Ktrenui ( crtuinly according to Arann nnd hifl coworkers^” 
the comersion of liemoglobin into bilirubin, does not occur in the 
luer eellfi PliAHiologie icterus neonatorum ls elosch linked with this 
dcvtuKtion of the pnlj ca tliemic blood of the newborn 

Under tlie title icttrus graAcs neonatorum a group of cases re 
ported m the litcmfurc luive been segregated into a definite cbnical 
lATidronie Ncai bom infantH either at birth or n few hours thereafter 
develop a rapidh deepenmg jaundice associated with anemia and 
the presence of a grtnt number of immature red blood cells, erythro 
blasts m the circulation Afisocinted with the jaundice, anemia and 
errthroblRRtic blood picture arc Ivem icterus iron deposition in 
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the internal organs, e\tensive extramedullary foci of blood formation, 
lamilial liistorj^ sometimes enlargement of the placenta and jelloiv 
coloring of the vemix caseosa, and infrequently a slight edema 

An elucidation of tlie etiology of this disease of the neu bom, would 
no doubt throw great light upon the physiology of hematopoiesis in 
the neubom and upon the mechanism of physiologic icterus neo- 
natoium Some ^en leceiit reports ha\e suggested the association of 
familial icterus gravis u ith other diseases of the neu bom They may 
be giouped as follows 

(A) Icterus gravis neouatoium has been closely linked with hy- 
drops congenitus unnersalis®" (B) Most lecently it has been sug- 
gested that the clinical entitv termed “anemia of the newborn” may 
sliov dial act eiisties relating it to both ictems gravis neonatorum 
and lu drops congenitus'" " (C) Since the comprehensne 

leiieu bi Knoepfelmacher'" in 1910, infection has been suggested as 
the etiologic agent, causatiie of icterus grans neonatorum, and two 
recent reports suggest such an etiologv' '■* I vish to add two cases of 
icterus gravis neonatorum vith erythroblastosis to those already re- 
ported and to piesent a speculative discussion on the pathologic rela- 
tionships of this cbnical group 

CASE REPORTS 

ClSE L — Pltni(yil Iltstory — A wliite mnle infant, weigliing 4015 gnu, was born on 
Julv 21, 1928 The mother had been well during pregnane:, a para n, the first bom, 
a male, four rears of age, :\ns living and well The mother’s tVnssermann reaction 
was negative, and there vas no historj of miscamages, or stillbirths 

At birth it nas noted that the erv was feeble, respirations rapid, and the skin 
cold, and pale, inth a slight yellow tuige Jaundice developed a few hours after 
birth, and increased rapidlj until death, 72 hours later The infant was feeble at 
birth, and towcitv increased with the jaundice The extremities were bmp and 
atonic, and reflexes were depressed, no signs of increased cerebral tension were 
present, and there were no convulsions Spleen and liver were palpable and the 
splenic enlargement became quite marked The infant refused the breast, and was 
fed with difilcult: from a medicine dropper Meconium stools were passed, and 
the unne was a dark yellow brown color The temperature was normal throughout 
Twenty c c of whole blood were injected intramuscularlv into the gluten, with no 
favorable response on the part of the infant, who became moribund and expired 
72 hours after birth 

The blood finding<t irere ov foUoxci Ilenioglobin (Sahli) 50 per cent, red blood 
cells, 2,510,000, of which there were between 90,000 to 115,000 nucleated red blood 
cells per cubic miUimcter There was marked variation in the size, and sbght 
change in the shape of the ervthrocvtes , and diffuse basophilia, and the immature 
cells varied from icrv carlv proervthroblasts to normoblasts Occasional punctate 
basophilia was noted (Fig 3) 

The white blood cells numbered 25,600, and the differential count showed 58 
per cent polvmorphonuclear nentrophiles 1 per cent eosinophiles , 30 per cent 
Ivmphocvtes, and 5 per cent largo mononuclear cells Platelet count was, 75,000 
per cm mm Coagulation time was prolonged to 10 minutes, 30 seconds, and 
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extended over 2% hour*. FragflUy te*t — hcmolj^is ■tart* fit 0 42 per 
cent. Vnne gave a 2 plu* bllo test, otherwlBe normal 

Postmortem Pjaminaffoa — (Dr Paul Cannon, at Chleogo Lying In IIospltnL) 
Orott Anatomy — ^Well developed full tenn male infant TTclghing 401G gm 
ilorked generallied icteroj gravlB owr Iho skin of entire body are blulfb mottling* 
There 1* marled edema of the tuhevtaneotu tUsoca. Tlic wrotum is enf 70 rf 7 fd vtth 
fluid. There are no external mark* of tiuoma, cieopt needle ponctnre marks in 
tb© buttock*. Umbilical cord appear* normal Snbeutaneou* tiwucs contain mon 
than normal amount of fat. 

.dbdojHtBol Caeftjr — It contnlnn ahont lo ec. nnclotted blood together with 
blood dot* In the dependent portion*. 

Pleural Cnpvty — Pree from fluid bnl parietal ploum contain* dlCToio areas of 
cechymo*!*. The mosclca are exlrt?inelr pnlo 

LarynT cud Trachea. — -The trochen Is •tnlued greenish 
Etophapus — The esojihagli* is norronL 

Thyroid and Thymtu^—T\io thymus shows diffuse eycbyrootic hemorrhages, 
ITcnrt, Aorta and VeueU — Foromen ovnlo is anatomically patenL Tho right 
ntrioTcntrlcnlar cusps are normoL Heart welglis 30 grams. All orifice* and 
cusp* appear normal. The mrocanllum is extremely pale and 5s stained yellow 
Lvngt . — The visceral pleora contoln* numerous ecehymotic hemorrhages together 
with occasional larger areas of hemorrhage The cplcardium also contains diffuse 
ecehytaoses. TliO longs are not collapsed but air containing They show no areas 
of eoniolldation or atelectasi*. Cut surface* are stained ydlowiih green and eon 
tain eechymoUc hemorrhage* from 1 to 5 cm, in diameter Lungs float in water 
The bronchial mucowi contain fine petechial hemorrhage*. Left lung weigh* 29 
gram*, the right 42 gram*. 

LltTr— It is enlarged sad on tho superior surface of lower lobe ii a clreum 
scribed area of white flbrous tldckctdag extending about 1 mm, into liver sub- 
stance Liter tissue ]« groonlsli brown nnd Is proetlraJIy tree from blood and 
wdghi 240 grams. Tho gall bladder contains about 2 c.c of Idle which la oxtrerndy 
greealiU and viscid. The bllo duets nro potent nnd no oljstmction to biliary or 
hepatic ducts could bo found, 

^plem — The spleen 1* grestlr enlarged end weighs 42 grams, I* purplish and 
firm. Out surfaco I* cyanotic and Arm, and show* no gro** abnormaUtics. Cut »ut 
face also is rather dry 

PanerroM — Appears grossly normaU 

rortrofstcjlUoi Tract — Stomach, duodenum appear normal. The renal vein* 
aro anterior to aorta Tho rotropcrftonenl tissue contains localUed area* of hemor 
rhogc 

AdreTiol * — The adrenals nro greenish, but oppear otherwise normal. They weigh 
7J) groroa. Tho left nreter is dilated to diameter of 6 mm. Tlie right Is normal 
in size 

JTfdncys — The left kldner is extremely green particularly tho cortical tissue 
being discolored Otherwite appears nomiol Right kidney re»emble* tho left and 
together weigh 45 grams. Tho right tunlcal TOglnalli testis contains about 6 c «- 
of clotted blood The left tunica Tagmalis contains 2 c c. of a greenish colored 
fluid. 

Brain and Jleninpet. — Rkoll nnd cranial tissues stain greenUh and contain nomer 
ouB petechial hemorrhages, particularly prominent in the temporal muscle*. On 
opening the skull there Is marked edema of loptomenlnge* which are «taim?d green 
Uh. Both hemisphere* oro pale Tho leptomoniagcfll ve«*ol* are much paler than 
normal Thoro Is no subdural hemorrhage Falx cerebrum Is greenish and contain* 
no hemorrhage*. The tentorium eercbelU aro intact. There la Increased amoxmt of 
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greenish stnined fluid just beneath tcutonuiu The brain is ixtremclj idenintous 
The lateral lentricles contain normal quantity of greenish fluid The bruin tissue 
proper is ovtreiuclj soft and greenish lolloiv 

ExomiJtatwn Liver — Shows a great mam areas of large cells iiith 
deepli staining nuclei, which are cnibnonic blood forming cells, forming 
hematopoietic foci (Fig 1) These hematopoietic areas arc thickh scattered 
throughout the liier tissue in the triads and inrions parts of the In or lobules 
There is cousiderablo destruction of Iner cells, most m irked in the periphery of 
the Iner lobules The liver cells contain considerable light brown staining pigment 
(bile pignicnt), and considerable deposits of greenish pigment (iron) are scattered 
throughout in the reticuloendothelial cells Many of the bile capillaries contain 
bilo thrombi, both in the ircns nherc tliere is Iner cell damage, and also in those 
areas where the Iner cells arc uninjured 



Flp 1 — Microscopic section of llccr from Case I of Icterus grads neonn- 

toiuni Clusters of cells ■nlth deep stninini, nuclei ore embnonlc hematopoietic foci 
Hi cp staining User cells contain hlle plgmcnL ) 

The dilTusc hem itojioicsis, the Iner cells filled with bile pigment, the iron deposits, 

and the bile thrombi are the essential features in the histologic picture of the 
liver 

Spleen — Enormously engorged mth blood iinne of the red cells are in 

jihagocytcs The red cells njipe ir nlmomnlh granular There arc in me cosino 
philcs scattered diffusely Toimg blood cells of nil types arc cndcncc of increase 
of blood forming tissue Malpigliian bodies ire small but show no definite ihnngcs 
Germinal centers not ooncpicuous Mane of the niacrophiges contain pigment 
There are a few cells resembling marrow cells 

liovc dfarroie — ‘=!liows uomial areas of hem itopoic-sis of the red and white cic 
moats 

Juno — Ahcmli (ontun much jirotcm prc< iiiitntc hut tlicri is no ecidcmc of in 
fl immntion Most of tlic nbeoli are expanded 
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Thjfmttt — Contnlna large numbert of cotiinoplillei enpeelnllr In the stronm There 
id Bome Intcmrtitml hcmorrlioge nud ctlema No other roeoffniinble cliangi**. 

KulHcg - — Tulmlnr ci)ltlicHum s^olUn nnd j^mnulnr with nmrh jirotcln prceipitoti. 
There art nwny cotts la the rtmight 1011011*0 graualiir and hciivilv pigmented 
iloatly rctldUh brown No inflaminntory cbnngei. 

Tanercai . — Ofradinnnl eodinophlle wnttired thronghoot the itronm and In the 
iilets No other recognliable eliongea. 

JJrriial — Tlio eolla In the cmtml part of the eortei nro mueh vneoolnted nnd 
seem to be somewhnt didlntcgmted There are n few iminll nrena ahowing ex 
tnwoBntion of 1 lood No Inflnniniotory rlinngen. 

Ctrehf‘UHr » — No ehnngt*, except that some •niftll vewels contain hyaline thrombi 

t \KF II — Clin!ml 77/«/or^ — (From the I remnturt Ward Rnmh ilorris Cliildron ■ 
IloapltnU Her\dre of l>r J fJtrstliv) \ whlti female premature infant weighing 
2nn gin of eiglit months gestation wus Itom on April 2b ins”! the iwrcnth child 
I ivgnnnrv wns unonatful labor wos preelpitntt nnd mpld Iloth the mother s nnd 
fathers \\n8»crmnnn nnd Kahn r».'nctIo»iii w<re negntlrc Tlierc were six previous 
pregnancies in this family The firgt child Imrn twtnt\-onc years ago wos n full 
terra infant lK*enme jaundlcetl on tlic second dnv nnd died on the third day of life 
the second child was born nineteen tears ngo on eight months premature stillbirth 
not jnuridlctd nnd no i'tKnm notial tlie third child nns Imm seventeen Tears ago 
no jaundice n ited died of pneumonia on the twelfth dar of life the fourth child 
sns Iforn fifteen Yimrs ngo n full term infant Jnundlci*d on the second dnj nnd 
died on the fourth dnv of life the fifth child was liom twelve toots ago n full 
term normal uinlo infant llring and well tbt sirt/i child wns l>om eleven Tinrs 
ngo a fall term male Infant jaandlre was noted iilmost lmmi*<lintcl> after birth 
]h‘d 1 lood cell count 1 10b OOb white hlocxl «-cll connt 0 801) PJI N i\ jier «mt 
Irmphocytcs 27 i»er rent eosiiiophlles 1 |m r cent nnd niTrlocTtcs ] [kt cent Tlto 
Infant was glvin sevcml transfnstons of mother s whoio UIcmmI intmslnOQSlT nnd 
reroMrtal Tlie child Is now llTltig and will nnd normal in nil n’sjKrts There wns 
no hurtorr of liTdrojn unlNcrsnlis tn nnr of the 1 chlldn.n in this fmnllv 

The premotnre infant liero re[K)rteil whs trnnsferrrd to the preraatnre station 
whore n progresslvelr dwiwulng janndlci doviloi»cil The liver was imlpnble two 
flngtr I rendtlis helow tin costal margin oiid the eilge of the spleen was firm The 
infnnt was fed with difficully nieconimn stools were jassod nnd the urine stalnetl 
thi diapers darlcly but none could Ih ohtiilned for emmlnatlon Ten c c of wbolo 
blood wen. injected IntmniuscubirK on April 20 nnd ten rx were given on 
Ajiril 22 The infant bled profuseh fmii tlie nose end ex])lred 48 hours after 
birth 

Tltc hload ;Isdin^ 7 « were M followM At 8 hours of age hcmogloldn (New 
comber) was 4< per cent n*d blood cells 2 GO 000 of which there were 113 000 
undented red blood cells per cubic mlUlmcrtcr There wns marked poUdloeytosls and 
slight auiscocytosiR, there was dHTnse bnsophllla nnd many reticulated red blood 
cells wen demonitmted with vitol staining Then were nameroni Ttry carl} 
nucleated red lilood colls. The white blood cells nnralK?red ”2^00 and tlio difTcrontial 
count showed M jier cent jKilyniorphonoclimr neutrophlles 1 per cent coslnophilcs 1 
4>er cent liasophllcs " per cent mvtlocTtcs 2 per cent mTcloblasts 31 per cent 
lympliocytes nnd per ciut large tnononoclear eells. CoofftilntioH time wns over 
10 minutes and Heeding time cxtendi*d over one hoar FropUiljf leti — hcmolrsls 
started nt OJO ikt cent nnd wns complete nt 0 34 jier cent 

JefffTU isdrx wns 123 units nnd both the fsd/rre/ and direct Tan den Borgh re 
actions were Immediately po Itirc. At death 48 hours after birth the red blooil 
count hod dropped to 700 000 and the hcmogloldn to 22 per cent (Ncwcomlwr) 
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Blood Iron — Blood iron determined by the Fowenthcr method was 40 5 mg per 
100 c c at 8 hoars of age and 15 0 mg per 100 c c at 48 hours Calculated 
Jicmoglobm from blood iron was greatly higher than hemoglobin determined by the 
Newcomber method 


Blood Iron and Calculated and Deteesiined Heiioglobin 


BLOOD IROL 

HOB (NEWCOMBER) 

HGB (CAICULATED) 

IIQB RATIO 

MO /lOO C C 

OM /lOO C C 

QM /lOO C C 

FE 

8 hours 40 5 

8 

13 5 

1 16 

48 hours 15 9 

3 6 

53 

1 38 


(Calculated hemoglobin in grama per 100 cc is obtnmed bi multiplyong blood 
iron by factor 335 ) 

POSTIIORTEW examination 
(Dr Morion Corrigan, at Michael Reese Hospital) 

Gross Anatomy — The body is that of a fairly well developed, premature (seven 
months’ gestation) female infant weighing 2000 grams and measuring 48 cm Liver 
and rigor mortis arc absent The shin and sclera are deeply icteric Tliere are 
several punctate hemorrhagic spots on the shm of the forehead 

On section, the skin is elastic, the subcutaneous fat tissue negligible 
The pleural, pericardial, and peritoneal canbes show no gross changes 
The heart is of normal size The valvular apparatus is intact The myocardium 
IS firm brownish red The foramen ovale and ductus arteriosus are patent The 
Ultima of the entire aorta is colored deep vellow 

The lungs are semi fimu The pleural surfaces are smooth The surfaces of the 
lungs are mottled and dark red. Only small portions of the lung margins are pink 
gray The sectioned surfaces are dark red, smooth but for occasional small raised 
granular areas. The trachea and bronchi show no changes 

The liver is firm, brownish red, and the surfaces smooth On section, the surfaces 
are brownish red, the markings poorly defined The gallbladder and bilo ducts 
show no changes. The liver weighs 110 gm 

The spleen is markedly enlarged and weighs 50 grams It is purple red, and on 
section the trabeculae are easily discernible, the follicles obscure 

The lidneys are purple gray, firm, and lobulated On section, the medulla is well 
defined from the cortex. In the meduUa are gbstemng plaques of veUow tissue 
The pelves, ureters, and bladder show no changes 
The uterus, tubes, and ovaries show no changes 
The pancreas, adrenals, and thymus show no changes 

In the mucosa of the ileum are a few hemorrhagic areas, otherwise the gastro 
intestinal tract shows no changes 

On opening the calvarium, the meninges are seen to be somewhat hyperemic 
In the basal nuclei are shining yellow streaks and plaques, Hem ictcrits There is 
jno evidence of hemorrhage 

The marrow of the long bones appears deeply red 

HISTOLOGIC EXAMINATION 

Scart — Sections of the myocardium stainecL with hematoxybn eosin show no 
lustopathological changes other than the presence in the blood vessels of many 
immature cells 

Iaisi gs — There is some extravasation of red blood cells into the subpleural spaces 
Most of the alveob are fiRed with red blood cells and dark brown granules These 
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grnnulei ore largely free In the nlveolor spoecs a few being mononuclear coUs. Tbo 
bronchi contain many red blood eclla and manet of pink stninlng matorlnl (fibrin) 
in tho raethe* of which ore mononnclcnr coIIn. At the mnrglnB of the hemorrhagic 
arena the alreoll ore dilated and confluent. 

Liwr — -Tho seetloni atoined with hemotoxyUn-ciMin show the crtoplaam of the 
parenchymal cell* vncuoloted and containing numerous dark brown pigment gmnolea 
The linnaolda are dilated, the KflpfTcr cells filled with brown gmnale*. In tho bilo 
eaplUnrlc* are mnnr bile thrombL Seuttcred through the sections nro nccumolations 
of cell* located in the tlnnsolda. In seetlon* stnlned br tbo Olcmsa method thcio 
cobs tliow the cbaractcristlci of myelocTte* nucleated red blood cells undifferentiated 
mononuclear cell*, and occasional large polTnuclenr coll* (nicgnkarvoc>ic*) 

Spleen , — In the *ection* of spleen the dlfrerentlarton between follicles and pulp 
is obscured, the Irraphold tlasue diffuse Thronghout the sections are seen many 
immature cells and n large amount of brown pigment some of it within mononuclear 
cell*, »omo cxtraecTlnlnr 

Kidnept — In tho tubules close to tho gloraemll tlic lining cells arc swollen al 
most obliterating the luralna. Occasionnllr the crtoplasra of these ecU* contains 
dark brown granules Btnined by Mallory's fcrrocyanlde method, tlieso granule* 
appear Prutslan blue (iron) 

Suprarenal* — There i* some extravasation of blood into the medulla. 

PanereoM and Thymun — No histopathologic changes. 

Bonen, — (Femur ) The eplphj-seal lines arc fairly straight The medullary 
space* are filled with mature and immatoro colls and occasional osteoid giant cells 
Hpny cells nro soon very clo*o to the perlosteora 

Bmbt. — The sections through the basal nuclei revtol some increase in mscularitT 
There are dark brown pigment granules within tho ganglion cell* 

RE\Tr\N OP CtlMCAL PIONB AND fnklPTOMB 

The twost striking clinical nianifeBtalion of loterws gravis neonnto 
mm 18 jaundtoe It mar be fauitlj present at birth but rapidly in 
creases in seventy and intensity during the first hours after birth 
It is unusual for the icterus to develop later than the first twenty 
four hours after birth which is q differentiating feature from phvsio 
logic icterus neonatorum which generally appears after the tlurd dav 
of life 

Tho rapidly developing icterus stains the skin, sclerae and mucous 
membranes to a deep vellow brown color uhich reaches great intensity 
within twenty four to forty eight hours after birth This eitremelv 
rapidly developing and pronounced jaundice is the most striking sign 
of the disease 

Many of the reported cases of icterus gravis neonatorum haie been 
well-developed, full term infants as the case of the infant here de 
aenbed though a considerable number have been prematurely bom 
Symptoms of the disease are often present at birth the cry may be 
feeble the infants are often drowsy and toxic difilcult to arouse re 
fuse or are unable to take the breast or bottle In contrast to those 
with jonmolpnof, flaccidity and hypotomcity some occasionallv de- 
velop clonic contractures opisthotonos and generalised convulsions 
as signs of cerebral irritation These latter manifestations are par 
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ticulaily associated with those infants nho develop the nncleai oi 
“Kem icterus ^ No one iilio has ever seen such a ncvborn 
inlant, affheted with this intense lanndice, will denj that the infant 
IS despeiateh ill 

Occasionally a slight edema niai be noted in these jaundiced infants 
which IS of quite a mild degiee, and iiiiohes the extremities, chieflv 
the hands and feet Petcihiac and moie extensive ecclnmoses haie 
also been noted on the skin as veil as hemoiihage fiom the mucous 
membranes of the mouth and nose Bleeding has also been reported 
from the umbilical stump aud intestinal fiact, and is piobablv associ 
ated vith the prolonged bleeding time frequently noted 

Cases of icterus giaMs neonatorum liaic been repoited, as of eitliei 
familial or spoiadic tjqie, in fact its occurrence in successiie pregnan- 
cies has led to the inclusion of the “familial” oi the “habitual” tipe 
of icteius giaiis neonatoinm as a descnptne title of the disease 
Nevertheless, spoiadic cases are of lecognwed occurience 

The disease is Imouii to occur in mam laces and cases have been 
lepoited from infants of English Dutch Gennan, Scandinavian, Bus- 
sian, and Italian parentage The first cases leported in the Ameiican 
hteratuie were in 1916 Recentlv an authentic case of Chinese 
parentage has been reported'* DeLange" reports a family in Gion- 
ingeu in which a mothei lost tuo children vith icteius grans neo 
natoium in preceding pregnancies, and was finally delnered of tuins 
The fiist a boy, developed icterus giavis neonatorum and the second, 
a girl, Avas bom u ith hydrops congenitus univei’salis 

Hilgenberg" reports a moiliei irlio bad seieral normal children bv 
her first marriage, and gaie birth to six infants ivho died of icteins 
gravis neonatorum bv liei second mariiage On the other hand, E V 
Gierke” reports the case of a fatho vho had a noimal daughter bj 
his first marriage, and hi his second vife tvo newbora infants ivlio 
succumbed shortly after biith and veie found at autopsA to liaAe suf- 
feied AVith icterus giaAus neonatoium There is good CAidence then 
to point to the familial nature of the disease, though spoiadic oeem- 
rences haie also been noted The tA\o families quoted in AAhich second 
mainages occuried might point to a hereditarj factor In Hilgen- 
heig’s report the mother had noimial children by her fiist mairiage, 
and the second liushand Avould be implicated On the contrari, in V 
Gierke’s report the father had a normal daughter by his fiist AAife, 
so that the wife of the second mat > lage aaouW be suspected of the heredi- 
tary transmission Though the familial tendenej^ can be definiteh 
stated, there aie too few leports to assume a liereditarA tiansmission 

Besides the signs aud sAmptoms alreadA mentioned, enlaigenient of 
the liA'er and spleen is usualh' noted, the latter being enlarged con- 
sideiabh, and of a him consistency 



MIT Ul\Tir[tODf**VKTOStH ICTCRC^S ClKAMB NEONATOULTU Vf 

Jlcuulialuytc findtui/s art of jrrent iiitereat Tlic HiRium is of a «c 
vere decree nud tlie pallor is quitklv ninakcd b\ the deep jaimdicL 
It IS of n h\perchroinic t\pc the color iiukx being: 1 or flbo^c Tliere 
IS n rnthei marked poikiloc\ toais >ntli oiih slight nniaoiytOHLs The 
nhitc blood count js in(Hlcratel\ iiicnnstd \Mth little change m the 
differential eoniit and oetaMoiml iiiimature vliite tells arc found 

Tlic most important and chanittcrmtic change in the blood picture 
is flic enormous nniidnr of immature and nucleated red blood cells 
found m the circulating blood , {rmn 50 000 to o\cr 100 000 per cu nun 
Thc\ ^ar\ from tlie Mrj carh cr\ tlirohlnsts to nomioblasts and 
basophilic rul ccUk and the nuclei of these immature erjihrocvtcs 
show mnnj mitotic figures A few of these earlv erjdhrocj'tes are 
Xirobnbh proondhiohlastH A possible relationsliip between the 
presence of these mam immature cr\'throc\ tes in the blood uith the 
extmmeduUnry er\dhropoicscft will he discubsed later V greatly ui 
creased number of rcticuloc\'te« imn be demonstrated m smears 
stained inth iital gfains 

The platelets are ditniuwhed In number pvemging 80,000 Com 
bmed \ntli this relative tlirombopenin we note a slightly increased 
olnttmg time and a grentl\ iiiercased bleeding tune, ■which probably 
accounts for the tendenc^ to skin occlonnoses hemorrhage from the 
mucous nicnibranes and the petechiae found on the inteniol serous 
surfaces and m the Mscern The first blood iron determinations to be 
reported in a case of icterus graMS neonatorum, are those from Case 
IT here presented Tlie blood iron \nlues obtained were considerably 
higher than uould bo expected for the detemuned grams of hemo- 
globin per 100 c c (i^owcouibcr) 

Tlie resistance of the red hlo<id cills to ahiiouk Bnliuc couccutratioiiB 
IS little changed The icterus index of the blood ih greatly 

increased and a biphasic Van den Bergh reaction is usually present 
The \VRH.HermRUU aud Kuhu blood reactions m these cases are both 
negatue We maj summanze the characteristic blood findings ns 
seiere Jiyperchromic anemia of htiiioJ^'tic origin marked endbro 
blastic blood picture ns eMdenced In the immature red blood cells, 
mcreased nniubcr of rcticnloc^dea thrombojienm and greatly iii 
creased blecduig tunc and an lucreased auiount of bile pigment and 
iron in the circulating blood 

The mine has in the raajont-N of cases sliovni n positne test foi 
hiJf pigment iiulicatiiig the obstmetne as well as tlu hemohiic 
ongiu of the jaundice 

The placenta has been reported aa enlarged lu a uuuiber of tlie 
roports » ^ Mitli a ^ellowlsU vomix caseoHa ooveniig the infant 
at birth 

V fatal outcouu has eiiHued m the uiajonty of reported cases 
though the e%entual tcnuination may depend upon the se\er>ty aud 
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ticularh associated Ditli those infants nho develop the nueleai oi 
“Kern icterus No one ivlio has eier seen such a newborn 

infant, afflicted nith this intense jaundice mil deny that the infant 
is despeiately ill 

Occasional!! a sligiht edema ma\ be noted in these jaundiced infants 
which IS of quite a mild degree, and invohes the extremities, chieflj 
the hands and feet Pefechnic and moie extensile ecchymoses ha!e 
also been noted on the skin, as well as hemorihage fiom the mucous 
menibianes of the mouth and nose Bleeding has also been reported 
from the umbilical stump and intestinal tiact, and is piobabh associ- 
ated with the prolonged bleeding time fiequenth noted 

Cases of icterus giams ueouatoinm ha!e been lepoited, as of either 
familial or spoiadic tiqie, in fact its occniience in successue pregnan- 
cies has led to the inclusion of the “familial” or the ‘ habitual” tipe 
of icteius gia!is neonatorum as a descriptnc title of the disease 
Nevertheless, spoiadic cases are of leeognized occurrence 

The disease is known to occur in many meet, and cases have been 
reported from infants of English, Dutch German, Scandinanan, Rus- 
sian, and Italian parentage The first cases leported in the Aiiieiicaii 
literature weie in 1916*® Recently an authentic case of Chinese 
parentage has been leported’* DeLange'* reports a family in Gion- 
ingen in which a raothei lost two children with icteius giams neo- 
uatomm in pieceding piegnancies and was finally delueicd of twins 
The fii’st a boy, dei eloped icterus graMS neonatorum and the second, 
a girl, was bom w ith hvdrops congenitus universalis 

Hilgeuberg“® leports a mothei who had several iiomal ehildien hi 
hei first marriage and gaie birth to six infants who died of icterus 
gravis neonatorum by hei second raariiage On the other hand, B V 
Gieike®® reports the case of a fathei w ho had a normal dauglitei bi 
his first mainage, and by his second wife two new bom infants who 
succumbed shoitly after biitli and were found at autops! to haie suf- 
fered with icterus grams neonatoiura Theie is good emdence then 
to point to the familial nature of the disease, though spoiadic occur- 
lences have also been noted The two families quoted in which second 
maiiiages occuned might point to a hereditarj factoi In Hilgeu- 
berg’s leport, the mother had normal children by her fiist mamiage, 
and the second linsho'iid would be implicated On the contrari, in N 
Gierke’s report the father had a noiinal daughter by his fii-st wife, 
so that the ivife of the second mamage would be suspected of the heredi- 
tarj' transmission Though the familial tendencj can be definite!! 
stated, there aie too few leports to assume a hereditary transmission 

Besides the signs and simiptoms alieadi mentioned, enlaigement of 
the liver and spleen is usually noted, the latter being enlarged cou- 
siderabh, and of a firm consisteuci 
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The Iwcr ccUi, themselves, have been found to be deeplv stamed 
■with bile pigment There are areas of Iner cell damage, marked by 
cell necrosis and some fattv degeneration of the liver cells The 
Kiipffer cells contain considerable amounts of iron pigment 

BUe thrombi crowd the bile uipillanes, and have been reported in 
numerous cases (sec Fig 2) Iron deposition in the reticuloendothelial 
cells IS pronounced and la aasociatcd with the phagocytosis and h'sis 
of the crvthrocytcfl in these cells 

Sptfen and kidneys show marked accumulations of iron pigment, as 
well as some ertramcdullary hematopoietic areas, as do the pancreas, 
thymus, adrenals and some other organs “ 

The hone marrow maj show normal to increased^ '* degrees of white 
and red blood cell hematopoiesis and some diminution m the mega 
karyocytes,"* * 

TnEORETIC DlfiCUBhlON OP lATnOlXKllC PIKniNGS 

It would be interesting to speculate on the relationship of the van 
ous pathologic dndinga and T offer the following theoretic possibiU 
ties 

1 Icterus — As has been preMOuslv noted, Maun'® and liis coworkers 
have shown that Iiemoglobm Is broken down in the reticnlocndotbebal 
cells and in the blood stream, to form bdimbin which is then taken out 
of the blood by the epithelial liver cells and is stored and excreted by 
them into the bile capillanes and thence into the larger hepatic ducts 
The epithelial In or cells, therefore do not form or secrete bilirubin 
they simply store and cxcrctc this pigment 

Similar m many waj's to kidney excretion the liver cells must ex 
Crete the bihrubm brouglit to them by the blood stream and jaundice 
will not occur if excretory demands are sufficiently met in the absence 
of ohsinicUon of the bile passages It might be possible that jaundice 
in the absence of obstruction can then be caused bj bilirabm being 
produced faster than normal Iner cells are able to excrete it Fur 
ther it might be caused by disturbed or damaged liver cell excretory 
ability -with a normal rate of formation of bihrubm which cannot be 
removed satisfactorily It can be further pointed out that there may 
be an actual dimmution in the number of liver cells through destrnc 
tion or necrosis without a resulting jaundice if the remammg he 
patic cells arc able to excrete bihrubm norraallj However while a 
damaged liver may be capable of nddmg the blood of a normal amount 
of bihrubm such a li\cr would be unable to excrete on excess prodne 
tion of this pigment and jaundice viould result from the retention of 
this material 

I have prevuously pointed out that normally with the onset of labor 
a gradual and contmuous destruction of the poljcytbemic fetal blood 
occurs, and blood destruction goes on m the newborn at an increased 



18 


THh. JOURNAL Ol PEDIATRICS 


late This must result in an increased bilmibin formation dining the 
first few dajs of life, and is piobablj one of the chief causes of phjsio- 
logic icterus neonatorum A damage to the epithelial cells of the 
In ei in icteius grans has been described since the eailj leport of 
Pfanneustiel” and has been confirmed hy neailv all subsequent le 
ports The mm ease in bilinibm fonnation togethei uitli the dania[/ed 
Inei cells, may produce icteins in the absence of obstiiiction to bile 
duets"" This mai be demonstiated bi an indiiect Van den Beigh 
leaction piesence of increased iiiobilin and absence of biliiiibin and 
bile salts in the urine This would not explain the bile pigment in the 
mine, and the positne direct Van den Bergh leaction 

The piesence of hde throDtbi in the bile capillanes (Pig 2) will aid 
in this explanation The diicct Van den Bergh reaction and the pies- 
ence of bile pigment in the urine can onlj be accounted foi on the 
basis of an obstruction to the flow of bile in the bile passages Bloom"" 
has shown that following complete obstiiiction of the common bile 
duct expenmentall} , the iiici easing amount of bilirubin in the blood 
gives at fiist, only the indiieet and latei the biphasic Van den Bergh 
reaction The obstructed bile fills the small bile ducts and diffuses 
into the Ivmph spaces and then into the blood stream An actual 
rapture of the bile capillanes need not take place The plugging of 
these bile capillanes h^ bile thrombi may be sufficient to cause a leflux 
of bilirabin into the lymph spaces and blood stream 

As an explanation foi the jaundice, we maj, theiefoie, conclude 
that an increased bilirubin pioduction, and an impaired excretion 
lesult in a letenUon icteius the bile thrombi exjilain the ahstmctii e 
01 1 e(j\u (jitaiJon icterus, and all signs and tes'^s indicate a combination 
of these two mechanisms m the production of jaundice in icterus 
grams neonatorum 

I have accounted, in part, foi the increase in bilirubin excretion, as 
a physiologic phenomenon, oceuiTing noimallj at birth What causes 
the liver cell damage and what the bile thiombi? 

It IS apparent from a microscopic examination of the liver that w c 
aie dealing ivith an oigan abnormal for a full-tenn or prematnie in- 
fant The tremendous numbei of hematopoietic foci simulate the 
embryonic organ of a fetus of from thice to five months’ gestation = 

I can onh belieie, fiom a stiidi of the cases in the liteiature and those 
here reported, that we are dealing with a fetal type of Iner, which 
for unknown reasons, has failed to mature pioperh There is no 
emdence to suggest that the liiei has developed normally, and that 
the hematopoietic foci aie of a compeusatoiy nature The bone mai 
row shows no changes indicating incapacity Further, any such com 
peiisatorj process developing shoidlj before and after birth would 
hardly be concenable in so shoi-t a time 
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Another Lxpliiuntioii ofTercil migpoHts that the o\ercron(lmg of the 
lucr nitli UomntopoietiL foci could cauHc pressure ntropln niid dnm 
nge to tlic Iner coIIr enough lo uiuse obfltniction ns nell ns licrao 
h tic jnundict If tliiK were posxiblc, would not ererv embryonic 
liver bo overcr(;w ded would not obHtnittne jnuudice occur lu eve^^ 
leukerajc iiifiltrntiou in ^,lelunlm Pick's diKcnHo in l^or^ metastnlic 
liver cnrcinonintosis niid in difTiiKe hrmmigio eudotheliomntn • 

All arrested frtnl de^elo)mlent of the'’ ^ liver iiinv be due to a de 
fcctive nnlape niid p(n<sibl3 the familinl occurrence of tins condition 
nia\ be sought for iii geim plasm defect Totjc influence early in 
prcgnnncv" as in congenitnl sjphiliH might also retard Iner prrowth 
and cnuHc the arrested fetal de\elopmeiit ® 

It niav be supposed that in thia condition the embr\omc liver takes 
care of bihnibin excretion until near the end of pregnancy be it of 
premature or fiilHenn duration Tiu fetal bnnntnpnietic foci in the 
Iner aupmont the blood cell fornmtion from tlu bone marrow and 
immature nnl bloeal (clls are throwm into tlie circulation t lucreaKe<l 
bvhrubm formation added to decreased abilit\ of ppjthelinl liver cell 
cxcrrtxon must lend to nu intrauterine hde tcienhnii Tins we mnj 
tenu Stage T Accumulation of excesH bilirubin in the bile capil 
lanes perhaps mixed witli a foreign protein substance,*^ leads to co- 
agulation of bile pigment in the bile capillaries and tlnis to bile 
thrombi Occlusion of the bile capillaries bile thrombi leads to a 
diffusion of bihrulnn into the hmph spatoH and into the blood stream 
and thus we haM bile ir{/nrc/ifalw>i Stage 11 Thougli the fetal kid 
iiejs accrete but httU urine, there is proof tliat the aimnotic fluid 
contains some fetal urine*'’ The bile regurgitatid into the blood 
stream is eliminated by the fetal kidnej into tlie nmniotic fluid Tina 
explains the beer hi own (luniotic fluid urn! the goUIon yellnu oermj- 
cnscoHu Tlie increased number of fetal errthrocvtes reduces the 
oxj gen-carrying power of the blood and bj increasing anoxemia mav 
cause the enlargement of the placenta noted lu this disease and in 
congenital hydrops neonatorum * ** 

Should the proccas onh pioceed as for as Stage T dne to the abil 
ity of the Iner epithelial cells to excrete sufficienth to keep up with 
bilirubin formation an infant will he bom with onlj a vanable degree 
of hemoh'tic or retention ictonia which ma^ not be ])resent at birth 
and which will probably be a mild form of icterus graves neonatorum 
vnth a fa\ orable chance for rccoi er\ This also answers Klemperer 
(pierj as to the differences in Iner pathologc which mH\ ocenr in 
tins disease Returning to the question wliat causes the liver cell 

The niMt comnKm patholoalc chnimc In the llvor of conctTiltfll •j'pl'niji, l* it* 
R ncml nrtanlellon of iltr\elopmenC Thfr lUcr 4n no».bom concenttal »i>'phlUji 1« etJll 
aotirelj- enKOfeH) In blool fornmtfon ilacCnllum** ntate* There U nothing clearlr 
aperlOc about inich on netoinlc picture — the mnie thlnir mej be found In q nominl 
fotu of a mthrr cnrll r ataRe of Terelopmeog but the abundant rtU'trfbutlon of aplro 
chetae through U»e tlwni 1 trmilnen lU it>'phUUIc nature 

tTroo alao In conKcnttal *n>ailliu ^ 
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damage? There may be impairment of the excretoiy power of the 
liver cells m anemia, and al&o in anovemia The increased number 
of circulating immature erytliroo tes maj augment fetal anoxemia, 
due to the less efficient oxygen-carrjnng power of young forms of red 
blood cells 

The resultmg anoxemic increase could produce liver cell damage, 
as MacCallum’-'’ and others have pomted out that damage to liver 
cells, espeeiallj m the area about the central efferent ^eln of the 
lobule, may he due to an msufficient supply of oxj gen 



pig g — Blood smear from Case I of Icterus grai is neonatorum at twelve 
hours of age. 90 000 nucleated red blood cells per cubic millimeter megaloblasts and 
normoblasts sereral of the latter undergoing cellular dhlslon. (a) are earlj er>thro- 
blasts Ma\ Grunewald Glemsa stain 


In some of the eases reported, the bier cell necrosis has been een- 
tral, and anemia and anoxemia maj account for this cell damage' 
(Klemperer^^ — case 2) Bile stasis could probably also contribute to 
bver cell damage and necrosis Beginnmg with the arrested fetal 
development of the bver (possibly due to a defective anlage or toxic 
influence m early fetal development), I have thus far been able to 
offer a theoretical explanation for the janncfice the immature eryth- 
rocytes in the circulation, the degrees of jaundice with which the 
infant may be born, the variable antenatal seventy of the disease, 
the familial meidence , the colonng of the amniotic fluid and vemix 
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caaeosR the enlargement of tlic placenta, the bile thrombi, the hrer 
cell damage , and the occurrence of a retention, as ^vell as a regurgita 
tion tjpe of jaundice 

We may explain the occurrence of sponidic rascft on the assumption 
of tone influence in enrlj pregnnnoj rather than defective anlage 

2 The Iron Pifjmrnintwn — Tins finding in the ^nrlou8 organs may 
be due to the increased hemolysis of the rod blood cells both in the 
circulation and in the reticuloendothelial cells, and may also be due to 
an increased phagocytic action on the port of tlas system The in 
creased dcttruction of red blood cells m the polycythemic fetal blood 
iMth the excess liberation, and destruction of hemoglobin, accounts 
for the increased iron in the circulation (Case IT) and m the tisanes 
The breakdown of the excess hcmoglobm liberates iron and this is 
picked up from the circulation bv cells m the h^er, spleen, kidne%, 
tubules pancreas thyroid and other organs The tiaancs of the body 
arc simply o crsupplied witb iron, because of the exccssi\e hemoljais 
of red blood cells and the resulting breakdown of hemoglobin through 
out the circulation 

This whole process is m its essential pomts merely an accentuation 
of the hemoglobin destruction and iron storage, which normally oc 
curs in the newhom period Gladstone” has recently reviewed this 
subject, and pointed out that Bungees storehouse theorj no longer 
holds, and that the newborn infant is not bom with a fetal iron depot. 
It creates its own iron deposits after birth through the excess hemo 
globin liberation and destruction when the change from the newborn 
polycythemia to the normal postnatal values for hemoglobin and red 
blood cells are taking place Oi>gen tension regulates this normal 
decline from the antenatal anoxcraic fetal polycythemia to the post 
natal ^aluea commensurate with the environinpntal oxygen tension 
of air 

3 Erythrocyte Eeststance — The relative fragility or resistance of 
immature erythrocytes also deserves discussion DeLange^ has sng 
gested that the yonthfnl red cells have a greater resistance to hemoly 
BIS than mature erythrocytes It has been mentioned that in icterus 
gravis neonatorum the fragility tests of red blood cells against van 
ona concentrations of sabne solution vaned little from normal How 
ever on closer analyms more facts are known than this, so that simply 
testing the red blood cells to aalmc dilutions and drawing conclnsions 
from such testa is not enough DeLange^s suggestion of an increased 
resistance of yonthfnl red blood cells is also held by Ansebmno and 
Hoffmann ” who propose the theory that the increased resistance of 
the youthful forms is offset by the decreased resistance of the older 
red blood cells However recent investigations tend to prove that 
exactly the opposite phenomenon is true namely that the youthful 
red colls have a diminished osmotic resistance as compared to mature 
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ei} tliiOLj tes This decieased resistance might aid in explaining the 
rapid disappearance ot the ^onthful foims=" Also au-\ mci eased 
lesistance nonld then he due to the oldei ltd blood cells The nhole 
subject of the normal osmotic lesistance of the tanous aged eijthio 
cjdes as well as the changes in resistance which maj occur m jaundice 
and other pathologic conditions needs much experimental pi oof, 
before conclusions can be adopted with ceitainty 

4 Anemia — Dwcus'ioii of the cause foi the anemia in icterus gravis 
neonatoium mat be britf, as the undeihmg factors ha\e been alieadt 



Fig 4 — Blood smear fiom a case of anemia of the ne^Nbom at nine da\fl of age 
Hemoglobin 24 per cent red blood cells 1 270 000 nucleated ie<l bloo 1 cells 7800 pei 
cubic mllllmetei Ma^ Grune^^ald Gleni*»a stain 

tiaeed in detail in the explanation of the oceurience of othei signs 
and snnptonis It is assumed in this condition, that a noimal poh- 
c’lTliemia exists in the fetus, associated uitli cu dilating immatuie 
red cells 

The anemia is ot a hi perdu omic type, and the normal appealing 
hi"peiiilastic bone manow pieclndes an aplastic type of anemia The 
normal fetal anoxemia is prohahh increased by the pooiei oxj gen- 
eaiijing capaciti of the immatme eiythiocides The led blood cells 
in the 1 educed oxygen tension of high altitudes shou , besides the polj- 
cjdhemia, some poikilocj tosis, and hjTiei ehi omic chai act eristics In 
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this tv^pe of polvcj'tbomin the color index is high, ns it is nlso m tlic 
normnl newborn hren nt heights omt 7500 inotcrw, nuclcntcd red 
blood cells hove not hetn found nftti careful and pnrticulnr search 
Tlie ervihroev'tes nt lu,,.h nltitudrs show oiitR|>okcn regmemtive, but no 
dcgciicmtnc changr*^ Tlu nmnnn of ictt ms grn\ is neonntomiu is also of 
a \\\ pcrchroimc t^ pr w ith no di gi ncnil i\ o signs Tlie enormous incrcusc 
in nucleated red cells is tlieiefore net nsHoemted witli Inch of oxvgcn, 
poh cv'thenim bone marrow failure or dev( lopinentnl failure Tlic 
fital oxtramedullan foci produce fetal tvpcs of nucleated red cells 
wliicb innv flood the circulation AYluu hemoh'sis begins with the 
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onset of labor as m normal newborns there is a rapid destruction of 
mature and jouthful rfd cells If we assume that the immature forms 
are more fragile theA must be destroved at a more rapid rate in the 
increased oxvgtn tension aficr the onset of labor The procejts is 
much too rapid for compensator> regeneration to be of immediate 
influence though in infants who siirMve compeiisatorv regeneration 
will aid after some wteks of life The mcr<a«ing jaundice prohablt 
adds to red cell frngilitA and iiicrcahes tlu rate of hemohsiK of the 
red cells, ExtrtiuclA rapid red cell destruction for the reasons stated 
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accounts for the anemia The circulating nucleated red blood cells 
are present in great numbers, for the same reason that they are simi- 
larly increased in other diseases Avliere an embrjmnal persistence of 
hematopoiesis occurs, associated A\uth enormous numbers of extramedul- 
lary blood islands (Pig 5 ) The cause of the arrested hematopoietic 
development is different in icterus gravis neonatorum, than it is in con- 
genital syphilis, yet the source of the great numbers of nucleated 
red cells is probably the same m both cases There is no necessity 
then, for assuming a primary metabolic disturbance of the entire 
hematopoietic system, or a compensatory origin of the extramedullary 
blood islands Hematopoietic foci are specific for, and outstandingly 
characteristic of, fetal liver We have therefore, gone one step far- 
ther in the explanation of this condition, and if the facts be correct, 
the theoretic consideiations must commence vuth the cause for the 
persistence of the embryonal type of blood formation 

ASSOCIATION OF ICTERUS GRAAUS NEONATORUJI AVITH OTHER ENTITIES 

A Nucleai Ictenis — The occurrence of nuclear oi kern icterus 
associated with icterus gravis neonatorum’" probably depends upon 
the degree of jaundice The condition nevei occurs in an adult, and 
IS not exclusively linked with icterus grans, as it has been noted in the 
brains of children dying after physiologic icteius neonatorum’^ 

It has been thought that Kem icterus is responsible for the symptoms 
referable to the central nervous sjstem, which occur in some of the 
infants surviving icterus grans neonatorum In Case II, here reported, 
a Hem icterus was found 

B Eyd}ops Congemtus TJmveisahs — The similarity of hydrops con- 
genitus universalis to icterus gravis has been pointed out in a num- 
ber of reports’ ” In the formei condition a diopsical infant is stdl- 
bom, dies during birth, or may be delivered dead by cesarean section 
The edema is universal and marked, there is pallor, and icterus maj 
be slight, as noted in the edematous tissues The blood from heart 
puncture shous greatly increased numbeis of circulating immature 
erythrocytes Pathologically the examination of the organs is simi- 
lar to the changes found in icterus gravis There are many petechial 
hemorrhages and ecchymoses Extensive extramedullary hematopoie- 
sis and hemosiderosis have been noted microscopically 

The livei shows the same number of hematopoietic foci as the liver 
of icterus gravis, and necrosis of liver cells and bile thrombi occur 
as frequently It is interesting to note the occuiuence of bile thrombi 
in combined reports of the two conditions In reporting four cases of 
icterus (3 own and 1 literature), DeLange and Arntzenius^ noted bile 
thrombi in 4 cases out of 4 In reporting 6 cases of hydrops umvei- 
salis Avhere mention was positixely or negatively made as to the oc- 
currence of bile thrombi (1 oivn case and 5 bterature), the same 
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authors reported their presence in 3 out of the 6 Snlraonscn® noted 
bile thrombi m 2 out of 5 of his reported cases of hydrops congenitus 
Ferguson' noted bile stasis and thrombi in the bile capiHanea in 2 out 
of 3 coses of icterus gra\u8, and none m two cases of In drops con 
gcnitus Diamond Blackfan and Baty” report the autopsv protocols 
of 4 cases of icterus neonatorum prana of ^\hlch 1 (Case 9) was 
reported as hanng manj bile capillaries distended with bilc Slight 
edema has been noted in cases of icterus grans neonatorum » t • » n in 
Case I here reported e<Iema of the mibcutaneons tissues was noted and 
tho scrotum was enporgeil uith fluid The edema maj he accounted for 
by such factors as se\ ere anemia anoxemia or hi an abnormal albumin 
globulin ratio, ^\hlc]l have been used to cxplam edema associated vath 
other anemias.'' Since Plant* reported siblings with letcms gTa\Ts and 
hydrops congenitus, otlier instances of the tuo diseases in the same 
family have been noted “ " DeLange* has reported twins one with 
icterns gravis and one with hydrops congenitus Common to both 
conditions are, the familial hiaton , finding of each disease in a sib 
Img the occurreuce of edema m ictems gravis and of jaundice in 
hydrops congenitus, the similar pathology to the minute microscopic 
details, as hematopoietic foci hemosidcroms and bile stasis and thrombi 
in the bile capdlanes and the focal liver cell necrosis and finally, the 
circulating immature red blood cells The two conditions must be 
assumed to be of identical etiology, associated with tbe persistence 
of an embryonal liver aud blood fomaUon. The more marked edema in 
hj drops congenitus univenmlis is probabh responsible for the intra 
utenne death in the majontj of these cases 

C Anemia of ihc Neivhorn — In 1931 Stransk} '• in reviewing the 
then published cases of this condition, noted the similarity m the 
pathologic findings reported by Prank** and Bchleussmg to those 
of icterus graviB and hydrops congenitus He concluded that there 
were two types of cases one chameterued by on embryonal blood 
picture and the other designated os an aregenomtive type This anal 
ogy has since been made by several other authors*' " ** In going 
over the literature I reviewed** the autopsj reports of Susstrunk** 
and Sclileussing The former noted marked hemosiderosis and the 
latter numerous hematopoietic foci m various organs Since my re 
port other cases of anemia of the newborn have appeared," ***“'' of 
which the cases of Paschofl** and Happ** terminated fatally The 
postmortem findings in their oases also showed evidence of a fetal 
type of hematopoiesis 

A familial tendency for tho occurrence of anemia of the newborn 
m siblings has been noted by Diamond Blackfan and Baty" (Cases 6, 
7 and 8) , Segar and Stoefller** m 3 siblings Ilapp*® and Boner** m 
2 siblings each 
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A further lelationship has been noted, in ivhich different offspring 
of the same mother ha^e suffered either icterus giaiis or anemia In 
Ecklin’s ' case of anemia of the newborn, the child of the preceding 
pregnancy liad died of icterus gians and Case 5 lepoited by Diamond, 
Blackfan and Bate " revealed that the first-born infant died of intense 
jaundice evithin 24 hours of birth 

It has been noted that inanj of the cases of anemia of the new bom 
have shown icterus The second infant reported bv .Segar and Stoef- 
fler^'^ show ed an edema of the scrotum on the fifth dav, while in Case 8 
of Diamond, Blackfan and Batv’* edema of the ej'elids and extremi- 
ties was noted on the third dai We hace then, in cases reported as 
anemia of the newborn a familial, as well as a spoiadic t^'pe, besides 
the oecurience of icterus gracis or newborn anemia m offspring of 
the same mother, and finallj the occurrence of edema in cases of 
anemia of the newboin The anemia which is of sarying seieiitA is 
at first of a mild InTierchiomic tiiie with nucleated red blood cells 
moderately incieased (see Fig 4 ) Later the anemia tends to become 
slightly liypocluomic An infant suiwning ictenis gracis will giadii- 
ally lose the In pei chromic t-siie of blood pictuie, the immatuie ervth 
1 oblasts will cbsappeai fioni the circulating blood and a slighth 
hjpochiomic anemia will pieeede the letuni of the blood to noimal 
Van Cie%eld'- has been able to demoiistiate these changes bv measur- 
ing the diameteis of the led blood cells in tliiee cases ot icteius giaiis 
and in one case of newborn anemia 

I woidd consider the occuirence of eiythiophatocc tosis m the 
peripheial blood as an incidental finding ^ ” and as pointed out this 
phenomenon has occiured in other unrelated diseases ^ 

D Assocmiion With Sepsis — Since the reciew hi Knapfelmacher*^ 
111 1910 sepsis of the newborn has been pioposed as the eticlogic basis 
foi icteius giaiis Since then I A Abt,’" Tllpo Kleinschmidt and 
others liaie offeied clinical pi oof and negatne bacteiiologie findings 
as evidence that icteius gracis is not based on sepsis G Mec er“ has 
recently leported two cases of newborn infants with deep laundiee 
who were shoivn to hace died of generalized sepsis at autopsy Diiu- 
ham^^ in a recent leport on septicemia m the newborn, reported 12 
infants in her senes with severe jaundice and 3 instances of liver 
damage at autopsy (cluonic hepatitis diffuse fibrosis and central 
necrosis) 

It cannot be denied that sepsis mav cause jauudice and Iner changes 
in the newborn, and that the clinical and pathologic findings may haic 
some similarity w ith icteius gi ails Howeier theie have been enough 
eases of icterus grans reported, where not eien the minutest evidence 
of infection or sepsis could be found to wairant the negation of such 
an etiology Newborn sepsis should be considered in the differential 
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(Imtpiosis nnd with coiioenitnl fij'philis should be excluded before the 
diapmosm of ictenih prrnM« iKoimlonun is made 

J* Ft'ophiflaxis ThcKtpti — Siiixih * him rtpoUtd h luoht interest 
attempt at propln liixm ni icterus j,mMh neonatorum An Airntmlinn 
motlior hud prcMoiislj f,neu birth to nine infnntK the first t>\o cliil 
dren were normal and Minned there nan oiu stiilbom premature 
birth and G infants had dc\elopeil icterus pruMs neonatorum and died 
from 3 to 11 davs nfttr birth A p^oph^ lactic attempt to pre\ont 
icterus prnMS for the infant of the tenth pirpnnnc> consmtul «)f hos 
pitoliiyition of the mother throiij,h the entire course of her p^epnnnc^ 
uitli citrtmeh careful super\iHion and lopulation of her diet Tlie 
mother was pcrfectU normal duniijr her term of plc,nlanc^ Sevin 
dajs before labor was due a certanan section was performed and a 
normal female infant uas dtlnercd The mothers tubes were ic 
seated and tied The infant remainul normal fcir tuentj four hours 
uhen It became drows} and proprcssirelv ictenc and died 70 hours 
after birth 

Tins report is must nmtructne It (luuonstrHtL'S t)ie remarkable 
familial occurrence of tlu condition and the fact that the most can 
ful Ropemsion of the motlier pnes no clue to the disease of the fetus 
The cesarean section precliuleM all pOKHihilit\ of n ^np^lnl infection of 
the infant nnd lu strong eMdence against the sejitic ongm of the dis 
case Further the resection nnd tMn,, of the tubes m a woman wlio 
has had eiplif newborn infantH die out of 10 pregnancies would seem 
a wise eugenic procedure 

Bcrnhcim Karror and Qrob^’ hQ\c reported the dnilj focdint. of 100 
grams of liver to a motlier during the last 10 weeks of her pregnane) 
who had prenonsh pnen birth to two newborn infants djmg of 
icterus gravis A normal infant was bom following the liver feeding 
proplnlaxis but no conclusion can bi drawm from such an isolated 
instance as m bniyth s^ case the mother was also fed Iner during her 
pregnanej nnd the infant bom died of icterus graMs 

Tlie question of blood transfusion ns a therapeutic measure m icterus 
grnvis 18 open to nnahsin. Infants to whom blood had beeu gnen 
therapeiiticnll) hfl\e both survned and succumbed I’a-amsirtTk"^ has 
reported recovery of a case aftei intramuscular injection of 10 c c of 
whole blood Others lune gnm transfusion and intramuscular blood 
to these iiifautfi wnth and without succeps ^ " (Cases here rc 

ported) Spontaneous ^eco^e^> has also been reported in cases of 
anemia of the newborn ns well ns sur\nal after transfusion^* 

Splenectoni) has been attempted b^ ( oolej’" in n case of icterus 
gravis While the ^elno^nl of the spleen might slow blood destruction 
in this condition it could hardly be expected to p^o^e of much aid 


m n severe case 
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SUMMARY 

In the course of the discussion the similarity in sjnnptoms, signs and 
pathologic findings, though meager, pointing to the relationship of 
icterus grams neonatorum with hydrops congenitus universalis and 
anemia of the newborn have been brought out A theoretic explana- 
tion has been offered to account for the knoivn clmical and pathologic 
findings in icterus gravis neonatorum In the absence of definite sub- 
stantiatmg facts, a speculative etiology, eml>iyo7ial pei s^stence of Jieoia- 
topoiesis of e) ytln ocytes has been advanced, vliieh would explam the 
findings in icterus gravis and the interrelationship of the three condi- 
tions on the same causative basis Beginning with the persistence of 
an embrj onal characteristic in the fetus, the resulting disease may be 
explamed on the degree of the process in each indimdual ease An 
analogy with congenital si’phibs, a disease of known etiology, could 
here be draivn (a) An extensive early spirochetal action may result 
in a macerated fetus or stillbirth Early embryonal fetal persistence 
of hematopoiesis of ervthrocytes may result in hydrops congenitus 
universalis (b) A newborn congenital sj^philitie infant may be less 
severely damaged than the macerated fetus or stillborn, and it may 
show jaundice, and immature circulating erythrocytes (Pig 5) An 
embrvonal persistence of a somewhat later stage than hvdrops con- 
genitus may result in icterus gravis neonatorum (c) A congenital 
sjTihihtic infant may show an early severe anemia A slight degree 
of embryonal persistence may result m anemia of the newborn 

CONCLUSION 

The three clinical entities described as icterus gravis neonatorum, 
hydrops congenitus universalis and anemia of the newborn show inter- 
related clinical signs and symptoms, most significant of which are fa- 
milial occurrence, jaundice, edema, anemia and circulating immature 
red blood cells (erythroblastosis) 

The pathologic findings in these three diseases show a certam simi- 
lantv, but the facts are too meager to permit drawing definite con- 
clusions, and nothing is known of the essential prenatal pathology of 
the three diseases 

The classification and origin of these three newborn conditions has 
been vague and uncertam A theory is offered, embryonal persistence 
of hematopoiesis of red blood cells in various organs, which would ex- 
plain the clinical symptoms and pathology common to these three new- 
born entities 

The inferences drawn are purely speculative and must await future 
pathologic or experimental proof The ongm of the extrameduHarv 
hematopoietic foci m the various organs appears to be an embryologic 
persistence rather than a compensatory regeneration of erythrocytic 
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foci Wlule the term erythroblaRtoms has been used bj previous 
ntithors, I behc\e that enibrjonol hematopoietic persistence would bo 
more accurate and better descriptive of the nndcrljung disturbance 
Two caiea of icterus gravis neonatorum associated with circulating 
immature red blood cells in a marked degree arc here added to similar 
cases olreadj’ reported Tlio first case was of sporadic occurrence, aud 
revealed no nnclear invohement in the brain, the second was of the 
familial tvpe and associated with Kem Ictems 
Blooil iron determinations not previouslj reported for ictenia grains 
neonatorum were found to be higii m the second case here presented 
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THE DISAPPEAHIXG TIJIE OP DIES INJECTED 
INTRADERllALLA 

SAiiUEi jViiunifl AIJ^ 

Rotiiesteh, Minnesota 

ANT> 

RoiiAKD Nuttino • M D 
Duluth ilnrsEBOTA 

S O^IE of the tliconcH of -vnlnl stnminjr have been considered bj 
Krebs and Wittgenstein’*’*” and \on Jlollundorff ” For our pnr 
poses wo lin\e to keep m mind that the cliemicnl constitution of n d}e 
QS such does not fieem to have much to do with its distribution that 
acid and basic dves on tlie whole behnxe differenth and tliat the 
size of the particles of a d\e m its solution m of importance S^chule 
mnnn offered the suggestion that the distribution of \anous sub 
stances m the organism including acid dyes might be dependent on 
tboir Qounnon propert) of carrpiig a iiegntne electric charge and 
tliPir being attracted therefore to anodiil regions of the orgnniRm 
That the clectnc charge of the piirticUs of (ho is of the grenlOKt 
importance to their bolunior has been accepted bj others ns for m 
stance Kreba and Wittgenstein,'*’* \\erthiinier and Fincher* The 
electrical factor has been stressed partuulaily b^ Keller lie pro 
posed to discontinue the duision of dies into ncid nud basic dvea and 
to diRtingnish them according to their migration m the electric field, 
ns cathodal or nnodul djes ^lost of tin acid d>cs wander to tlie 
anode in water) soliitiou the basic d^es to the cathode But in blood 
ecrum or in cell plnsinn the direction of the inigmtioii can change bo 
that acid d\es become cathodal nud basic dves nnodol means of 
dAes It 18 possible to determine whether o cell or tissue is preponder 
untl) positneh or ncgntnelj charged The importance of such a 
diHtmctioii IS readily seen For uistance according to Keller a ler) 
important factor in the IrnuBportation of water m the organism is 
its migration to the cathode 

buch conaidcrntloiis prompttd our expenraentR to determine whether 
It was possible to differentiate in thiB weiise an easily visible part of 
the bod) for example the superficial layer of the skin It was 
thought that intradennalh injected d^c« depending on their clinrnc 
ter might be retained for a shorter or longer period of time ( fahle 1 ) 
The d)eH were injected into the skin of the forearm of lohmteer 
Bnbjects, using 02 cc in a 0 01 100 solution mode up m 0 6 100 so 

Form rlj a F How in Pctllruricft, Tl»o Ua>o Fbundfttlon, Roch’wtcr AUnnoKoto. 
From the Section on PeCUttrlcs Tlic Alayo Clinic 

81 



32 


THE JOURNAL OP PEDIATRICS 


dium chloride solution Occasionally stronger solutions were used 
Each dye was tested on at least three pei’sons Keller tested a large 
number of dyes on the smelling lods, and then joints, of Daphnia 
magna, bsting those which stained the rods cathodal and those ivhich 
stained the joints anodal Of the errors he mentions, we encountered 
particularly iiritation on injection of some of the dyes (Table I) 

The group of cathodal dyes contains only acid dies, and the group 
of anodal dyes contains basic dj es with the exception of aurantia 
(Table I) 

The disappearance is often gradual and cannot be determined with 
great accuracy The limits of time can be regarded onlj as approxi- 
mate, nevertheless, they were suffleientlj distinct for our purpose 
With Congo led, foi instance, this difficiiltj’" depended to a certain 
extent on the coloi of the skin of the subject Pioper color filters 
could be employed vith adiantage With brilliant kiesvl blue some 
color remained for weeks in the needle stab and in a few experiments 
with isamine blue, for daj s 

The first consideration must be given the degiee of dispersion of 
the dyes, since a coarsely dnided dye is more likely to remain at the 
place of injection The relative size of the particles has been deter- 
mined by various methods, such as ultrafiltration,’ elevation in strips 
of filter paper, penetration into gelatin," and their rate of cbffu- 
sion’* The degree of dispersion depends also on various factors such 
as temperature, concentration, reaction, and presence of salts or of 
colloids 

Table I 


TiitE or BETE^'^ON or Vaeious Dyes in the SopEariciAL Layer or the Skin 


CATHODAL DYES 

TIME or 1 

RETENTION 

ANODAIi PTES 

TIME OF 

RETENTION 

Fluorescein 

2 to 4 hr 

Malachite green 

1 to 2 hr 

Eosm 

12 hr 

Neutral red 

12 hr 

Erythrosin 

48 hr 

Aurantia 

Less than 24 hr 

Eose bengal 

36 to 00 hr 

Aniline green 

More than 6 hr 

Bnbm S 

Less than 24 hr 

Methylene blue* 

30 to 72 hr 

Litmus 

Less than 24 hr 

Neutral acnflavine 

3 to 5 days 

Azobtmin 

Less than 24 hr 

Fucbsin basic 

1 days 

Congo red 

48 to 96 br 

Dahba 

6 days 

Trypan red , 

48 to 96 hr 

Saframno 

2 weeks 

Puchsin acid 

0 days 

Brilliant kresyl blue 

Weeks 

Alkali green 

2 months 



Water blue i 

2 months 



Alkah blue 1 

More than 1 yr 




•The methjlene blue kept Its blue color for this length of time -whether any 
leukobase was formed cannot be said 


At present it seems haidly possible to determine the size of the par- 
ticles very accurately under various conditions, and so it is easily 
nndei-stood that authora differ in the arrangement of the dyes m the 
order of the size of the particles 
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Plnorescem is geuernlly said to be finely divided whereas alkali 
blue IS one of the coarsely divided dyes Fluorescein disappeared 
rather rapidly, ■whereas nlkab blue remained for a verj long time 
But Congo red, rather coarsely divided, disappeared sooner than the 
more finely divided fuchsm, whereas neutral aonflavine and basic 
fuehsin disappeared more slowly than the more coarsely dnided neu 
tral red Such observations indiente that the degree of dispersion is 
not likely to be always the determining factor of the disappearing 
time 

Some dyes, like rubin S, ga^e a weak color in the dilution used 
Bismarck broivn and neutral violet gave color that was too weak 
for readmg In some instances higher concentrations were nsed, 
fluorescein, m a concentration of 1 1000 disappeared in seven hours, 
and aurantia, in a dilution of 1 5000, disappeared m leas than twenty 
four hours Neutral violet, in a concentration of 1 1000 caused im 
tation as did a number of other dyes Occasionally, Congo red 
proved a little imtatmg in a dilution of 1 10,000 With this dye 
rather numerous tests were made Injections of alkali green were 
followed by some edema Litmus and azolithmm were imtatmg, 
although a purified litmus was used In stronger concentrations, 
both were very imtatmg, produemg local edema and reddenmg 
Elman, Drury and ^Icllastcr prepared erythrolem and erythrolitmm 
from litmus We used erytlirolcm m a dilution of 1 2000, but it 
could hardly bo seen and it produced no imtation Erythrolitmm m 
dilution of 1 10,000 disappeared m thirty to sixty hours In this 
dilution it was not imtatmg Stronger solutions, 1 6000 and 1 lOOO 
vere pamful and imtatmg Tho disappcarmg time waa prolonged, 
indeed, the mjection of 1 1000 could still be seen after months 

Litmus azolithmm and erytlirolitmm turned blue on mjection and 
remamed so But this can hardly mdicate the actual reaction of the 
superficial skin, smee Elman Drury and Mchtaster showed that 
erythrolitmm has a great salt and protom error 

Safranme, not imtatmg on injeotaon, produced in all instances 
slight superficial necrosis with sealmg Neutral acnfla'Vine behaved 
similarly In concentrations of 1 1000 it produced mflltratioru 

Piilmer remarked that many dyes are imtatmg and can produce 
mflammation Of our dyes ambne green produced hy far the most 
mtense reactions, being also very painful on mjection In a few ex 
penments with rabbits the eflTeots of its instillation mto the congnne 
tival sac, and of its mtraoutaneous injection, was compared with 
malachite green and lodgreen, also basic dyes In a dilution of 
1 10 000 these latter dyes did not produce mfiammatory reactions, 
while ambne green did In stronger concentrations, aniline green 
produced hemorrhagic inflammation m jomts and the pleural cavity 
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It may be mentioned that lodgreen, mjected into one subject, disap- 
peared witbin twelve bonrs 

Comparing the disappeaiing time of fluorescein, lose bengal, eosin, 
erythrosm, and fucbsm S, all cathodal dyes, with that of neutral red, 
basic fuchsin, methylene blue and perhaps acriflavine and safranine, 
all anodal dyes, it appeared hardly possible to distinguish the super- 
ficial lajeis of the skm m the sense which Kellei meant The more 
coarsely divided dyes weie left out of eonsideiation Neither acid 
nor basic fuchsin was discolored The coloiless earbiuol of fuchsin 
was not restored to color According to Karczag, tins would indicate 
indiffeience with regard to electric chaige 

Furthermore, in his moie recent work, Bennhold stated that the 
migration of acid and basic dyes in semm goes in the same direction 
in the electiic field Under these conditions it is rather questionable 
whether the diiection of migration in the electnc field is concerned 
preponderantly with the disappearance time of dyes on intradermal 
mjeetion of normal persons It is still possible that among the vari- 
ous factors which deteimme the disappearing time of dyes, electric 
influences play a part 

Hiidack and McMaster stated that intradermal injections are pre- 
dommantly mtralymphatic Lymphatic capillaries in regions injured 
m vaiious ways are far more permeable than usual Serum added to 
the lehicle letards the penetiation of dye from the lymphatic struc- 
tures to the mterstitial spaces We added Congo led and methylene 
blue to serum of man so that the concentration of the dye was ap- 
proximately 0 01 100 This was done by adding 0 1 c c of 1 500 
solution of dye to 2 c c of serum Under these circumstances the dye 
spread more easily and disappeared more quickly For instance, in 
forty-eight hours, Congo red mixed with senim had entirely disap 
peared when injected into thiee subjects, whereas when mixed with 
physiologic serum it was still MSible in seventy-two to ninety-six 
hours Methylene blue mixed with serum disappeared in twenty-four 
hours, whde mixed with salt solution it could be seen from thirty-six 
to seventy-two hours These results are m accord with other expeii- 
ments After mtravenous injections of Congo red, the dye appears 
in the wheal produced by mechanical limitation of the skin oi by 
intradermal injection of histamme or codeine,® and it disappeared 
more rapidly than we expected from the intensity of the color 

It IS by no means certain that spreading in the lymphatic structures 
IS the only factor concerned here Bennhold has shown that different 
dyes dissolved in serum penetiate into gelatin to an equal distance 
in a given time, even if m watery solution they show great variations 
dependent laigely on the size of the particles 

This difference may explain, at least partially, the slow disappear- 
ance time of Congo red in cases of edema in which the edema fluid 
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IS poor m protein In some children "Mitli ULphrotic edema the color 
was distinctly visible after one to two weeks Die (h e did not spread 
ns much os usual Congo red in sennn seemed to disappear more rap 
idly, also, in cases of edema In a case of lymphedema of the right leg 
the dye disappeared in three day’s from both legs So far the number 
of our obacrrations with dyes in vanous dlsenscs is too small to permit 
consideration 

Such tests may become useful, smee it has been aliown bv Huber and 
Banus, ilond, ^\c^thclrac^, Iveller, ond others, that change of condi 
tions ninv change the pcniieation of dyes in cells and membrnues 


CONCLUSIONS 

The disappearance tune of dyes mycctcd into the superfiual layers 
of the skin of normal persons docs not seem dependent on their di 
rection of migration in the clectnc field Neither can a definite dis 
tinction be made between acid and basic dyes '^\ ithm certain limits 
the degree of dispersion docs not seem the deciding factor 
Congo red and methylene blue dissolved in serum (bsappears more 
rapidlv than when dissolved in salt solution 
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BODY BUILD IN INFANTS WITH ACUTE INTESTINAL 
INTOXICATION 


Harry Bakwin, M D , ajto Euth Morris Bakwin, M D , 
New York 


B y body build IS meant the external form of the body as deter- 
mined by the skeletal parts No attempt will be made here to 
critically evaluate previous studies on this subject It will sufSce to 
state (1) that hitherto studies have been largely qualitative and have 
depended for the most part on subjective mterpretations, and (2) that 
modem statistical methods for expressing and evaluating data have 
not been generally appbed Attempts have been made to describe 
body build m terms of mdices, i e , the proportion of one dimension to 

(cephalic breadth x lOOl 


another, as the cephalic mdex 
[ faci al breadth x 100 ) 


index 






the facial 


7 


(cephalic length 
etc , but the indices hitherto used have 


(facial height 

not yielded results of statistical reliability The use of mdices m 
children is complicated by the factor of growth which results m a 
contmuoua change m the relation of one dimension to another 
In the present study the simple expedient of relatmg the various 
dimensions to total body length has been adopted The value of this 
device will be apparent when the data are presented below 
A difficulty in the study of body build is the choice of dunensions 
to be measured Smce qualitative studies of body build lay emphasis 
on “laterality” versus “Imeanty” m describmg body configuration’^ 
dimensions were chosen which measure this quality , i e , the bimalar 
and bigomal diameters of the face, the biacromial and bicnstal diam- 
eters of the trunk and the circumference of the chest at the nipples 
These measurements are taken from bony points and hence errors due 
to nutritional status are minimal A large number of other dimen- 
sions have also been measured but these have not yet been evaluated 


The technic for making the measurements has been described m full elsewhere 2 
The dimensions used m this paper were measured as follows 

1, Diameter of face (bunalar) The horizontal distance between the two malar 
prominences 

2 Bigonial diameter of face The horizontal distance between the most dis 
tant points of the angles of the jaw, perpendicular to the midsagittal plane 

3 Biacromial diameter Straight distance between the most lateral points of 
the acromial eminences, taken from behind with the child seated, the arms close 
to the thorax. 

From the Children s Medical Service of Bellevue Hospital and the Department of 
Pediatrics New York Unlierslty and The Fifth Avenue Hospital 
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4 Blcristnl diameter Straight dlrtonce between the most lateral points of the 
Iliac crests, pcrpcndleolar to tho mldsogittrU piano 

5 OrcninferoDce of tho chert at nipples. Taken hnlfwnj between inspiration 
and expiration, Tho respiratory cxcoraion of the chest of a qalot Infant ii small 

ilcasuremcnts of the external dunonfnons of liealthy infant* were 
made m order to establiali norm* with which to compare sick infants 
Tho group of well infanta comprises abandoned infants, infants left 
in the hospital because of imsnitable home conditions, and infants ad 
mitted to the hospital with mild upper respiratory infections There 
were 397 males and 347 females The patients -with acute intestinal 
intoxication, as well ns the healthy infants, were from a poverty 
stricken group, and were measured ahortly after admission to Bellevue 
Hospital. 

In an earlier study* the lanons measurements for all wcU infants 
under 1 year were recorded m relation to total body length and aver 



ages and standard deviations calculated by various subdiviaioiifl of 
body length as illustrated m Chart 1 for the bimalar diameter of the 
face A curve of growth for the body dimension in question, in rela 
tion to total body length, was then constructed by connectmg the 
points representing the average >8106* Dimensions of the infants 
with acute intestinal intoxication were compared with these curves 
and the reliability of the differences tested statistically These dif 
ferences were found to be significant 

Since growth during the first year of life is rapid the reliability of 
gronping together all infants in this age period may be questioned 
Growth curves for the various lateral dimensions have been con 
stmoted therefore, for smaller subdiviBions of age under 1 year and 
it is with these groups that the sick infants are here compared 

DoscripUon of Clinxcal Material — Acute intestinal intoxication is 
here used to designate a type of reaction in infants characterised by 
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sonmolence alternating with periods of hyperirntability, by acidotic 
bypei’pnea and by evidence of debj dration There is usually cyanosis 
and olignria oi anuria Fever and an associated infection are fre- 
quently present and anorexia, Aomiting and diarrhea are usual Con- 
vulsions are oeeasionallj observed Tbeie are no characteristic gross 
anatomical changes, except, perhaps, in the liver 

The eases were collected over a period of 3 years, for the most part 
during the winter months The distribution of eases by season of the 
year is shown m Table I 


T\ble I 



NTJiXBER OF 
CASES 

PERCENTAGE OF 

DEATHS 

January Febmary 

30 

70 

Alarch April 

41 

73 

May Jane 

66 

61 

Tuly Angust 

19 

47 

September October 

40 

60 

November December 

34 

53 

All Months 

220 

62 


There were 119 males and 101 females all of whom were under 1 
year of age Sixty-two per cent of the infants died Only children 
of Caucasian parents are included in this study since the body build 
of colored infants is known to be different Sixty-tu o patients (28 
per cent) were measured before the onset of acute intestinal mtoxication 
Most of the infants showed evidence of upper respiratory infection 
In addition the foUowmg associated conditions, shown in Table 11, 
were present 


Table II 


ASSOCIATED CONDITION 

NCilBER OF 

CASES 

ASSOCIATED CONDITION 

NUMBER OP 
CASES 

Mastoiditis 

1 

Scurvy 

1 

Pnenmoma 

22 

Tetany 

1 

Eczema 

6 

PentomtiB 

1 

Erysipelas 

1 

Pylorospasm 

2 

Pynria 

4 

Prematurity 

3 

Emypema 

1 

Total 

42 


In Chart 2 the height of infants with acute intestmal intoxication 
(dotted hne) is compared with the height of the healthy infants (con- 
tinuous hue) from the same social environment The averages for the 
sick mfants are regularly below those for the healthy 

In Charts 3, 4, 5 and 6 the lateial dimensions of infants with acute 
intestinal intoxication, represented by dots, are compared with the 
healthy, in relation to body length, foi various subdivisions of age 
under one year Continuous hues represent the average values for 
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healtliv infante The dotted lines represent one standard deviation on 
each side of the average and luchide 68 per cent of the healthy infants 
Data are shown onl> for the first 24 weeks of life The mimber of 
cases after this age period was too small to be of significance 

Dimensions of the infants with acute intestinal intoxication tend 
to fall below the average lines for the healthy indicating that infants 
with aonte intestinal intoxication are relatively smaller in their lateral 
dimensions than are the henithj infanta No difTercnce was found for 
the hicristal diameter of the trunk In the present enlarged senes or in 
the senes previously reported 

Infants measured A\hile veil, nho subsequently developed acute 
mtestinal intoxication showed the same body configuration as the in 
fants measured nhen ill and are included with the sick infants The 
infants with acute intestinal mtoxiootion nho died showed no differ 
enccs from those who sumved 



CUart 1 — ComparUon of the total body length of henlthj Infanta (contlnuooa line) 
and Infants 'aiih acuto tnteatlnol IntoxlcaUon (dotted line) 

Tlie relative uarrownecs of infants with Hcute intestinal intoxication 
IS not charactcnstic of all sick infants As has been previously shown* 
in infants with tetany and m infants inlh ecrema the lateral dimen 
aions are relatively larger than in the healthy infant 

A rational basis for the difference in the body build of infants with 
aoute intestinal intoxication may be deduced from a comparison of 
the growth of two groups of healthy infants from different social 
environments In addition to the liealthy group already described, a 
sories was studied in a ‘well babr” clinic at the Fifth Avenue Hos 
pital The infants were derived from families of moderate income 
and were observed from birth through the first rear The racial 
make up of the two liealthy groups was similar and has been shown 
to be without influence on the dimensiona measured® 

It was found that the infants in the well baby clinic group were 
snpenor both in weiglit and height to the healthy infants in the pov 
erty group It was also found that, for anous subdivisions of age 
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the poverty group infants iveie smaller m their lateral dimensions 
than were those from the well baby clinic 

From these lesults it may be stated that, when in a group of in- 
fants, a delay in growth occurs, the delay is more marked for the 
lateral dimensions than for the cephalocaudal There results, on the 
one hand, a change in body build, the delayed group becoming rela- 
tively smaller in their lateral dimensions, and, on the other hand, a 


pAcial diametcp^imdldpj 



Tbtdl bcxfy length 


Chart 3 — The relative width of the face (blmalar diameter) In Infants ^\lth acute 
Intestinal Intoxication. Continuous lines connect the average values for healthy In- 
fants Dotted lines represent one standard deviation on either side of the average 
Dots represent infants with acute intestinal Intoxication 


susceptibility to the development of acute intestmal intoxication It 
has long been known to pediatrists that when a retardation of growth 
occura in infants, aU parts of the organism are not equally involved, 
the delay in growth of weight bemg more striking than the delay m 
growth of height The infants with acute intestmal intoxication were 
compared with the Bellevue Hospital group, itself a delayed group 
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Had tlie comparison boon made ^Mtll tho bab\ clinic’^ group tbo 
difTcrenoes would ha\e been much more marked 

About 18 montbs ago a well bnbj clinic uas cRtablifibed lu tbe pov 
crt\ diBtrict Onlj infanta born m HcHcxme Hospital were treated 
The mcomcfl of the families were aimilar to those of children in the 
hospital group The results of this fltud^ will shortlj be published in 
detail It inn's be here stated that the \aliics for the ucll baby clinic 
at Bellevue Uospitnl were identical uith those obtained in the well 

rtuL Bl^oniAl <3idinetei» d fdcc 



Chart 4 — The relative diameter at tho ancle of the Jaw* (bUlonlal diameter) in in 
font* with aouto InteaUnnl Intoxication. 

baby clinic at tbe Fifth Avenue Hospital the Bellevue district group 
growing as well in height and weight and ha'vuig the same body pro- 
portions as tbe Fifth Avenue Hospital group 

The roJaiion of deficient diet to tho ottology of acute intestinal tntoxi 
oafwn Acute intestinal intoxication tends to occur in infants who are 
shorter and relativelj smaller in their lateral dimensions tlian arc 
healthy infants Tlmt this type of body bnild results, m part, from 
en'vironmental influences is home out by tbe two groups of studies 
mentioned abo've i c (1) tbe diflfercnecs in body build of two groups 
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of healthy infant? of similar lacial make-np but from different social 
environments, and (2) the change m body build in a group of healthv 
infants from a povertv-stricken environment follov ing the institution 
of a health clinic It seems reasonable to assume that the prominent 
environmental factor introduced bv the licaltli clinic vas diet 
TVIiether acute intestinal intoxicalion lesuits fiom inadequaci in the 


Bidcromldl diameter of tpunk 



Chart G — The relatlte width of the shoulders (blacromlal diameter) in infants w® 
acute Intestinal intoxication 

amount of energj -producing substances in the diet oi from a deficiency’ 
m a specific food factor cannot be stated 
Infants witb the gioivth changes herein desenhed, ivhen exposed to 
infection (as occurs frequently during the n inter months) or to Ing^ 
external temperatures (during the summer raontlis), react imth 
disease syndrome knoivii as acute intestinal intoxication In thw in- 
spect there is a close analogy to tetany which w -qnent 
until made manifest by an infection 
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The mechaniara by which a dietary inadeqnocv leads to acute in 
testmal intoxication is as obscure ns the mechanisru by which any o£ 
the knoun ntamm defloiencies lend to disease 


CiFCumfercocc of the chfcfit 



Ctimrt • — The reUtlvo clrcumferenco of the cheit In Infante with acute intestinal 
Intoxication 

SUUMABT 

1 Infants with acute intestinal intoxication are, on the average 
shorter than healthy infants from the same social environment 

2 In relation to total body length, infants with acute intestinal in 
tonoation ha^ e narrower faces, narrower shoulders and smaller chests 
than healthy infants 

8 The proportion of the dimensions mentioned aboie to total body 
length in infants with aente intestinal intoxicabon is determined, in 
part by a retardation of growth 
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4 Since deficient diet leads to retardation of growth, it is reason- 
able to look npon acute intestmal intoxication as causally related to 
dietary deficiency 
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ACRODYNIA 

A Note on the Patholooio Phybioloot 
D Blaokpan, itJ) 

AKD 

Charles F ilcKnANN, M I> 

Boston, Mass. 

T he clmiwil syndrome which is now called acrodynia, although 
first described in 1003,^ escaped attention until recent years, when 
it was recognised independently m widely separated geographical lo 
cations and designated by a number of descriptive titles Among the 
names which have been used to designate this bitarre condition, some 
at least should be mentioned 

Trophodennatoneurosls (Selter) 1903 
Erythroedema (Swxft) 1914 
Swift's disease 
Pink disease (Clubb) 

Acrodynia ('Weston) 1920 

Polyneuritic syndrome resembling pellagra (Byfleld) 1920 
Vegetative neurosis (Feer) 1923 
Peer’s disease (Enckson) 

Dennatopolynenntia (Thursfield) 

The first senes of cases to receive prominence was that reported by 
Swift in 1914 * Not until 1920 were descnptions of the disorder pnb 
liflhed in the United States Following the reports by Bilderback,* 
Weston* and Byfleld,® references to this apparently new disease ap 
peered m the literature in rapid succ^Iom* 

In Europe the first descnptions appeared in the literature m 1921 • 
Among the many contnbntions to this subject m the years of recog 
nition and definition, the careful observations and added information 
concerning the disease contained in the studies of Feer m 1922’ and 
subsequently, mark these papers as of outstanding importance How 
ever, the conception of this author of tho pathogenesis did not im 
mediately receive widespread acceptance 

As in any recently described disease, the typical severe example has 
become readily recognized, but only in the light of accumulated oh- 

From tha DeparUmnt of Padlatrlc*. Harvard Medical School and the Infanta* and 
CbOdren a Hoapltala. 

Heferoncaa to acrodynia tn the llteraturQ exceed ICO available articles of iThkh 
40 or more were publlahed In thla country It la roanlfcatly impoaalble In a abort 
note to i 'CtIq w the literature in any detoU and to gtve adequate credit to anthora for 
priority aa resarda deacrlpUona of featoroa of the clinical pictnra of the dlaeaae, 
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servation and experience are the vanations in the clinical picture, and 
particulaily the mild and borderline eases, clearly defined It is the 
purpose in this paper to consider briefly certain features of acrodynia 
as observed in a series of fortj -four cases seen in this clime ivithin the 
past nine years, and to coirelate so far as permissible the climcal mani- 
festations of the disease with the pathologic physiology 
Acrodynia is a disorder, encoimtered in infants and young children, 
of gradual onset, and piolonged course, with a characteristic tiam of 
symptoms which, however, may vary considerably in intensity Unless 
teimmated by an intei current infection, the outcome is usually favor- 
able Freqiientlj^ the mother cannot state accurately the time of onset 
of the disease although in many instances an upper respiratory infec- 
tion either mitiates the symptoms or quickly becomes an associated 


Table I 

First Symptoiis Observed by Informant 


SYMPTOMS 

NUMBER OF PATIENTS 

Fatigue, untability, anorexia 

17 

Lacrunation and photophobia 

5 

Painful and itching extremities 

6 

Bash (erythema on face and body) 

5 

Deep muscle pam 

3 

Pam in abdomen 

3 

Vomiting 

1 

Furunculosis 

1 

Enuresis 

1 

Convulsions 

1 

Loss of vreight 

1 

Preceded by acute respiratory lufection 

12 

No acute mfection noted preceding onset 

32 


process The infant oi young child gradually becomes irritable, fret- 
ful and sleepless, and refuses food Cessation of growth and then 
piogressive loss of weight ensue Profuse sweating, lacnmation and 
photophobia with excessive secretions from the nose and throat de- 
velop The cheeks are bluish red m color, with the tip of the nose, in 
many cases, very red The expression of the suffering patient is 
worried and unhappy Ulcerations of the mucous membrane of the 
mouth are of frequent occnrience Sooner or later hyperemia alter- 
natmg with ischemia appears on the hands and feet The palms and 
soles develop a dull, beefy red, frost-bitten appearance, and although 
infants show evidence of maiked discomfort and older children com- 
plam of mtense burmng and itclimg in these locations, the extremities 
usually feel cold and clammy Maceration of the skin of the palms 
and soles occurs followed by desquamation and frequently secondary 
infection Rashes of papular type which itch intensely may appear 
over the whole body Theie is, howeyer, a wide yanation in the in- 
tensity or seyenty of the cutaneous lesions and it seems quite pos- 
sible that a patient may suffei from acrodynia and present minimal 
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skm lesiona Falling out of the linir loosening of the teeth, loss of 
finger and toe nails are froqiientlj oh 80 i\cd 

The patient tends to nsauiue abnormal positions m bod, frequently 
placing lumaelf in the knee-chest poaitiou mth his head burrowed in 
the pillows This position hna been attributed to the photophobia, but, 
as older children with the disease often complain of abdominal cramps, 
we aro inclined to belie-\e that even infants may assume this position 
m an attempt to relieve abdominal discomfort 
Physical examination reveals fundamental circulatory disturbances 
earlj in the disease, often before the appearance on the hands and feet 
of the typical vascular changes Signs of the circnlatorv invol\ement 
are tachycardia and an elevation of the blood pressure The pulse rate 
vanes usually between 140 and 200 per minute and is little influenced 
by cry effort or sleep Tbo rhythm is regular The appearance of 
tachycardia m the early course of the disoaso is well illustrated by 
the following case A little girl of fl\e and a half years, who was 
brought to her phj^Bician because of anorexia was found to have a 
persistent tachycardia without other plnTtical signs of disease Subse- 
quently, after a penod of several weeks, the typical rannifestations of 
acrodyma developed Ilypcrtonsion is present to some degree in all 
oases and is said by Feer to be the most constant sign of the disease 
In another of our patients, a boy of Be\en years, abdominal pam, by 
pertension and tachycardia preceded bv Be\ernl weeks the appearance 
of cutaneous manifestations Electrocardiographic tracings show no 
abnormabty other than tachycardia 
In addition to the features mentioned above symptoms referable to 
the central nervous system with profound mental disturbances fro 
quently appear early and persist throughout the course of the disease 
Laasitude apathy irritability and disturbances of the sleep rhythm 
together with diminished activity and muscular hypotonia are almost 
constant findings Muscle pains are complained of and weakness or 
paralysis of the extremities occur occasionally In one of our patients 
presenting a typical picture of acrodvma, paralysis of the extremities 
developed with loss of deep reflexes and persisted for three weeks 
with thereafter a gradual return to normal function throughout this 
period sensation in the extremities remained intflct It is not unusual 
for the patients to develop tremors of the extremities and even coma 
and convulsions We have observed four patients with convulsive 
episodes. 

As mentioned p^e^^ou9ly evidences of an increased secretory actu 
ity become manifest There is cxcessne Incnmation and rhmorrlioa 
sialorrhea and sudoresis Dehydration evidently is due in addition 
to the diminished fluid intake to water loss through the skin resulting 
from the glandular activity 
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Anorexia, vomiting, and constipation are among the evidences of 
gastromtestinal disturbance commonly observed in acrodyma Analy- 
sis of the gastric contents in two of our patients showed achlorhydria , 
there was, however, a normal response of gastric secretion to histamine 
Our analysis did not show with any constancy the elevation of the 
basal metabolic rate which has been described in the disease Al- 
though the basal metabolic rate was found m one ease to be as high as 
60 per cent above normal, m other patients dependable determinations 
of the metabolism showed a normal or even reduced oxygen consump- 
tion The difficulty m establishmg basal conditions for the determina- 
tion of the metabolic rate is obvious in children who are fretful, ir- 
ritable and suffermg from constant pam 

The percentage of sugar in the blood was frequently abnormally 
high and glneose tolerance tests showed, in five of six cases, curves 
simulatmg in some respects those found in patients with diabetes 
The nrme of patients m the more severe stages of acrodyma has 
been usually quite concentrated, probably due to the partial dehydra- 
tion of the patients Albumin was found m the urine on one or more 
occasions in ten of our cases Glycosuria was even more frequent, 
occurring in fourteen patients 

Brythrocytosis and leucoeytosis were present in the peripheral blood, 
due probably to the partial dehydration mentioned above An elevation 
of the serum pioteiu was found to be present m some cases and ab- 
sent in others In one mstance the serum protein was reduced to 4 5 
gm per cent, although the child had a polycythemia and other evi- 
dences of mdd dehydration. The failure of the serum protem to be 
elevated m this and similar cases was thought to be due to the pro- 
longed partial starvation of the patient with considerable destruction 
of tissue protems and ultimate reduction in the serum protein 

The morganic elements of the blood of patients suffering from 
acrodyma have been depicted as within normal hmits, with the excep- 
tion of the blood calcium which has been reported to be elevated ® 
Eemarkable elevation of the blood calcium was not found m our ex- 
perience, nor were there reductions below the usual normal figure 
The etiology and pathogenesis of acrodyma remain obscure despite 
efforts on the part of numerous mvestigators to cast some light on the 
subject Two possible underlying causes of the disease have been sug- 
gested, infection and dietary deficiency Unequivocal supportive evi- 
dence for one or the other of these causes was not found m our analy- 
sis nor from observatious secured by various therapeutic tests In this 
connection, however, it is of mterest to note the seasonal mcidence 
according to the time of hospitalization of the patients m this senes 
of cases (Pig 1) When the presenting sjunptoms, the physical signs 
and the laboratory data are considered carefully, it is apparent that 
there is present a widespread and fundamental derangement involving 
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many organs and hssncs of the body Therefore, it does not seem nn 
reasonable, •svbate\cr the precipitating canso, to relate certain of the 
outstanding features of the disease to disturbance of the central nerv 
ons system together with a dysfunction of the autonomic nervous sys 
tom, the latter suggested first bj Peer 
Mentioned briefly, the signs which in our opinion are indicative of 
dysfunction of the autonomic nervous system are dilatation of the 
pupil and photophobia, rhinorrhca, sialorrhea and sudoresis, vaso 
motor disturbances of penpheml vessels of the hands and feet, tachy 
cardia and hypertension, alopecia neurotica, spasmodic abdominal 
pain, hyperglycemia and increased basal metabolic rate 
Inasmuch as contraction of the spleen is brought about through the 
activity of the sympathetic nervous S3*8tem splenic enlargement 



Fie L — Thli fleure b ctmrtractod from hoBpttxil patient dayi and reproeenU the 
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should be encountered but rarely m a disease characterized by exces- 
sive activity of this system It is interesting to note that in only one 
of our forty four cases was the spleen enlarged In this patient the 
spleen was readily palpable m the early stages of the disease but 
withm a few weeks it became reduced in size so that it could no longer 
be felt 

In Table II arc listed the ontstnnding symptoms and signs of aero 
dynia compiled from the literature and confirmed by the analysis 
of our senes of cases The features of the disease are shown m rela 
tion to the known action of vanons portions of the nervous system 
Many of the symptoms and signs suggest definitely a cerebral involve- 
ment and others point to a spinal cord or penpheral nerve injury 
Numencally, however the manifestations ore predominatingly those 
of a disorder of the autonomic system 
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Table II 

Pathogenesis of the Stiiptojis and Sioas of Aceodtnia 


I Symptoms of cerebral or spinal involvement 
Apathy 

Mnsciilar weakness and paralysis 
Deep muscle pains 

II Symptoms probably cerebral or spinal but possibly due to 
autonomic involvement 
Hypomotibty and hypotonia 
Hyperesthesia 
Coma and convulsrons 
III Autonomic involvement 

Sympathehc disturbances (ovcractivity) 

Vasomotor disturbance (hands and feet, less marked 
on trunk) 

Dilatation of the pnpil and photophobia 

Tachycardia 

Sweating 

Falling of the hair 
Hypertension 

Elevated blood sugar — glycosuria 
Autonomic disturbance, not deflmtely assignable to sympa 
thetic involvement and possibly due to parasympa 
thotic involvement 
Sabvation 
Rhmorrhea 
Vomiting 
Abdominal pam 

Hypomotibty alternating inth colicky hypermobbty 
of G L tract 
Constipation 
Difllenlt micturition 
IV Secondary involvement 

Maceration of skin duo to profuse sweating 
Secondary infection 

Dehydrabon due to excessive water loss 
Elevated red cell count 
Elevated serum protein 
Concentrated urme 
Constipation 
Doss of weight 

Negative nitrogen balance 


In Fig 2 IS shown a chart of the relationship of the antonomie nerv- 
ous system to the innervation of the organs and tissues of the body 
Apparently not only the thoi’aeoahdomnial autonomic, the sympathetic 
system, is involi ed in acrodynia, hut there is also a disturbance of the 
craniosacral, oi parasympathetic system Inasmuch as the sympa- 
thetic and parasjTupathetic nervous systems have opposing actions in 
those oigans where fibei’s fiom both enter into the nerve supply, it is 
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Flj. — — DIftimim of the general airangonient o( the aatonomlc nerrona 


The hmln and aplnal cord are rcprooented at the left- The nerve* of the eomaUc 
«y»tenv are not Bhown. The pregancilonto flb«r» are In broken Unea, the poet gancUonlo 
flben are In eoUd Itne*. The cranial and aacml autonomic »ritetn» have limited, 
•harplj directed, nervoit* dlecherffOi to apedfle orgBiiis, •wbllo th* ayropathetic haJ a 
dlffuae, wldeapread dlacb&rre of tmpulica b> roaaon of the extenelTo bridging or con 
necUng fibre* oveiliinplng one another and Teaching aoma dtatance up and down the 
chain of ganglia. 

The ontatandlng function* of tho autonotnlo nervou* a y at ern may be lUted a* 
follow* 


Crania! Autonomic 

1 depre**e* and alow* the heart. 4 tvonloiy to platids of atomoch, 

2 - oonatricta hron^L 6 aecretoru to jwimtid fftnnd. 

S motor to Intcetlne — relaxation of apblocter* 6 conatrlotion of puplL 
Sacrol 

1 oontraetJon of moacle* of bladder 
1 . erection of penl* by relaxing walla 
t motor to lahm inteatlne. 


8ytn pathetic 

1. dOatntlon of Pupil 
J aaorefory to rutttU plana 
J txiao-cowjIrUtor# /ew dilator 

jlbcTM to blood 

4 acooleratton and Inerwued coatraottoH 
of keort 

(Figure reproduced through the courte 
TAe TFtarfow of fk* Bodif tV W Norton a 


G dilatation of bronchL 
• {Kklbftloa of blacUlwr contraction. 
oowtmetton of bladder apklncter 

8 oont?wt(oR of tpleen. 

9 tnerroMod oonverr^on of plycopen (ato 
placoae (h Ht*er 

of "Dr "Vk B. Carmon, from hl» book 
I Cbmponr Inc. publUhj-a) 
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mamfestly impossible m considering many of the features of aero- 
dyma to deteimme whether the imbalance of control with the result- 
ing overactivity of an organ is the result of mcreased stimulus from 
the one system or diminished and suppressed activity of the opposmg 
s> stem 

Pmally, certam features of the disease may be considered to be due 
to alterations m body function entirely secondary to one or another of 
the underlying disturbances The manifestations which may he con 
sidered secondary have been so listed in Table 11 

Prom a study of Table II it becomes apparent that the outstanding 
features of acrodynia may be attributed to overactivity or unopposed 
activity of the sympathetic nervous system Dehydration, partial star- 
vation and secondary infections account for many more of the symp- 
toms observed m the condition But there still remain a number of 
manifestations which point definitely to a central nervous system m- 
volvement 

The number of organs and tissues mvolved m acrodynia with clmi- 
cal manifestations referable to a central nervous system disorder to- 
gether with an extensive mvolvement of the autonomic nervous sys- 
tem would suggest, if this conception is true, that pathologically there 
should be found in aciodynia a widespread peripheral lesion mvolving 
the sympathetic chains or a central lesion mvolvmg particularly the 
region of the centers of autonomic control, which are presumed to be 
located m the diencephalon The central lesion would more satisfac- 
torily explain the complete picture 

Clinical pathologic data supporting the conception of a central nerv- 
ous system mvolvement are foimd in exammation of the spinal flmd 
Early m the course of the disease the spmal fluid has been reported to 
show an mcrease m globuhn and a pleocytosis ® Spmal flmd examma- 
tions were made on one or more occasions m seventeen of our patients 
None of these exammations were made at the onset of the disease m- 
asmuch as hospitalization of the patients was not carried out until the 
process had become qmte advanced Our analysis showed the spmal 
flmd to be under normal pressure and to be clear and colorless The 
cell counts were withm normal limits The globulin was mcreased as 
determmed by the Pandy test m six of the seventeen cases, and quan- 
titative determmation of the total protem yielded values as high as 
250 mg per 100 e c of spmal flmd The sugar was normal in nme 
cases and appeared to be abnormally high m the remammg eight cases 
These findmgs m the spmal fluid would not mdicate the presence m 
the brain of hemorrhage or gross mflammation The mcrease m the 
total protem, however, might well mdicate a mild mflammatory or a 
degenerative process 

With these possibibties m mind, pathologic changes m acrodynia 
should be sought m the eentral nervous system, and m the sympa- 
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tlietic chains Snch searches hare not been entirely unrewarded De 
generative changes in the nij elm sheaths of the peripheral nerves have 
been found by several investigators However, degenerative changes 
per so do not indicate the position of fundamental pathologic changes 
but only that they may be higher up In fact, degenerative peripheral 
changes are found in a variety of disenBcs with central nervous sj'stem 
lesions, among them poliomyelitis and various forma of encephalitis 

Pathologic material scoured from patients with acrodynia is not ex 
tensne, but vanous studies, apparently thoroughly made have shown 
that in acrodjTiia, in addition to tho degenerative peripheral demyelim 
ration, cellular infiltration is present in the spinal cord and in the 
nerve roots Byfield early reported degenerative changes m tho an 
tenor horns of tho spinal cord, edema of tho sensory roots and begin 
ning degeneration of tho nerves Paterson and Greenfield^'* refer to 
cellular infiltration in the spinal cord, with demyelimration of the 
penpheral nenes Kernohan and Kennedy'* have desenbed extensive 
demyelimration as well as degcnomtion in the spinal cord extending 
as high ns the base o£ tho bmm 

'W'arthin'* found m two cases of acrodyma tho essential pathologi 
cal changes to bo extreme edema and slight meningeal imtation of 
the central nervous system, chrome erythema of llie skm with hyper 
keratosis hypertrophy of the epidermis and sweat glands with slight 
pigmentation of the rete, with associated or tcmunal respiratory in 
fections and gastrointestinal “catarrh and inanition ” 

Wyllie and Stem'* confirmed tho finding of diffuse infiltration of 
the spmal cord desenbed first by Paterson and Greenfield, but were 
unable to determine tbo type of infiltrating cells. Cbromotolysis of 
the central type was found in the anterior horn and myelin degenora 
lion was observed in tho penpheral nerves 

Orton and Bender'* found chronic lesions in the lateral horns m 
the thoracic and Inmbar regions loss of nerve cells, with glial replace- 
ment Tho cells which were lost were the ones which are said to con 
noct the spinal cord with the sympathetic nervous system 

Careful senal sections of the brain stem thus far have yielded alight 
additional information De Lange** made senal sections of the di 
and mesencephalon and found in the regio tuberoinfundibulans both 
diffuse glial proliferation and small gbal nodules There was no nen 
ronephagia Here and there in scattered, irregular diatnbution there 
was sbght gbal proliferation in the bowl gangba thalamus, and den 
tate nucleus 

Prom a study of five cases of acrodyma at autopsy we have been 
unable to demonstrate histopathologic changes which could be con 
sidered characteristic or explanatory of the disease All of the deaths 
in tins senes were attributable to severe acute infections mainly in 
the upper respiratory tract and lungs The changes m the other or 
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gans could be explained largely on the basis of the terminal infec 
tion Examination of the cential nervous sj^stem, the peripheral 
nerves and the sympathetic neivoiis system failed to disclose micro 
scopic changes ivhich could not be related to the terminal mfection 


SUMMARY 

The data herein reviewed snpport the suggestion that the manifes- 
tations of acrodvnia are dependent upon a diffuse disorder of the cen- 
tral nervous system with associated m-\olvement of the autonomic 
nervous system The mechanism by which the symptoms and ph3'Sical 
signs of acrodvnia are produced is, m large measure, traceable to a 
diffuse stimulation of the autonomic nervous system with involvement 
and overactivity not only of the sympathetic but also of the parasym- 
pathetic divisions of this system 
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THE ROLE 01’ ER\TI1R0C1TE FRAG'MENTATION IN THE 
GENESIS OP ANESHA 

Tii03fAS H Coom and Pearl Lee, D 

Dbthoit Mitii 

F llAGilEisTATlOiN "witli ultamate disposal of tlie fragments by 
phagocytes of endothelial ongm, has long been recognired as the 
normal method of disposal of the red celL Ehrlich, ns long ago as 
18S0, described tbe process in some detail, recognizing tbo poikilocyte 
as a cell preparing for dissolution and designatuig the free motile 
fragments seen in frcsli preparations as Nclnzocvtes A number of 
other observers commented on evidencca of fragmentation seen in 
normal blood and the common assumption seems to have been that 
these fragments grow smaller and smaller through the mechanical 
effects of attrition in the circulation, to become a sort of hemoglobin 
containing dust whoso final dLsposition is n function of rcticuloondo 
thelium in vnnoas sites Rous and Robertson in 1917 published 
observations whitb neut to proM that fragmentation is a constant 
feature of tlie blood of normal aiiimflls Rous m 1923 reviewed the 
whole literature of tlio normal fate of the red cell and Doan and 
Sabin in 1026 gaNC n rather more complete desonpliou than any of 
the others of the fragmentation as seen m mhlnts blood, with obser 
vations also on ultimate phagocidoKiK of tlie fragments by desqun 
mated endothelial cells m the blood streain 

Prom these studies wo obtain a veiy satisfatlorv picture of what 
happens to the senile red coll up to the final, atill little imderstood 
process of bilirubin formation and rcutiJiration or deposition of the 
irom The fragmentation procesa is best studied in the fresh moist 
preparation nnstaiued or made intli n film of neutral red sealed with 
a mixture of vaseline and paraffin and watched in the warm box 
whose temperature should be kept below 37°, as above this point 
increases in temperature have been observed to cause acceleration of 
the process (Isaacs Doan and Snbm and others) "We can offer no 
better description of what is to be seen in the sealed film of normal 
blood than that of Doan and Sabin, Trhich we quote “In watching 
fragmentation we have found that a red cell puts out n long process 
and thereby becomes the so-called poikilocj’te At first the process 
does not move then it begins to ribrate alowL then faster and faster 
This vibration marks the beginning of fragmentation As the proc 
csfl Tihmtca it gmdnnlly becoTues thinner and thinner at some point 
and then separates If the thinned out place is at the end of the 
long process the fragment becomes a rod often looking like an irregn 
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lar but yelloiv bacillus, if near the tip, it becomes a round or oval 
body We have seen eiery vaiiation in size and shape of these proc 
esses, up to an actual division of a red cell mto two equal parts 
Sometimes two oi moie processes form on a red cell at the same time ” 
We would add to this an observation of our own, made also by Ehr- 
lich, that many of the small slender fiagments, which are likely to 
have a refiactile enlargement at one end, and to show a resemblance 
to spermatozoa, have definite mdependent motion, so that in the 
pathologic states to be described, m which the drop of blood is full 
of the fragments, one might easily think that he was ohservmg the 
blood of some protozoan mfeetion. It is, of eourse, to be understood 
that m normal blood comparatii ely few cells undergo disintegration 
at the same tune, so that some seaich is necessary to find the frag- 
menting forms We have found “budding’' a convenient term for 
these cells that are puttmg out processes pieparatory to fragmenta- 
tion 

Considering that it has been geneiaUy, if rather vaguely recogmzed 
that fragmentation plays the most important part m the nonnal de- 
struction of the red cell, it seems surprising that so little attention 
has been given to the likelihood of abnormal increase in this process 
as a factor m the genesis of anemia It is common enough to speak 
of “mcreased blood destruction” m certain types of anemia, but this 
mcreased destruction is more often a deduction from increased pig- 
ment metabolism, or from lack of other adequate explanation for the 
anemia than a direct observation, and the assumption is often made 
that increased destruction and “hemolysis” are synonymous terms 
Hemolysis should mean the freeing of the pigment from the red cell, 
as it may he observed la vifio as the result of certain immune re- 
actions, exposure to chemical or bacterial poisons, or to changes in 
osmotic pressure, as m the fragility test In vivo such processes are 
rare They are to be met with m paroxysmal hemoglobinuria, m 
transfusion reactions and m some lands of poisoning The type of 
the so called hemolytic anemias is hemolytic icterus, m which the 
cells, which ha%e a peculiar susceptibility, apparently collect in the 
spleen and lose their pigment there by a process not clearly under- 
stood, but which IS not preceded bv fragmentation m the blood stream 
Erythroblastosis fetalis probably mvolves a similar process Some 
of the anemias often spoken of as hemolytic, however, including per- 
nicious anemia, erythroblastic anemia, perhaps sickle cell anemia and 
the hemolytic anemia of piegnaney, probablv do not belong m this 
class Hemolysis as observed ui vitio involves the passing of the 
hemoglobin into solution in the fluid menstruum, with the cell form re- 
mammg as a “ghost ” The breaking of the cell into pieces which 
retain then* hemoglobm endently should not he confused with this, 
even though hemolvsis must be the ultimate fate of this hemoglobin 
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Pig- L — PrafTtnenu and forma of cells about to break up as seen In the sealed fresh 
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Our attention was fii'ht called to the clinical significance of excessive 
fragmentation in the case of a four-yeai-old giil admitted to the 
Children's Hospital in November, 1932, because of jaundice, ascites 
and splenomegaly ivhich had developed in the course of chronic sup- 
purative otitis media Splenectomy was necessary, and the spleen 
showed an extieme degree of chronic infectious splenitis The jaun- 
dice and ascites disappeared after the operation and have not returned 

The patient was not anemic on admission, having 13 5 gm Hgb 
and 4,600,000 RBC Theie was, however, evidence of considerable 
disturbance in endhropoiesis, with anisocytosis and poikilocytosis, 
many mierocj tes, and 10 per cent reticulocvtes Resistance to hemoly- 
sis was somewhat increased, and the curve of gastric acidity was nor- 
mal Quite exhaustive laboratory studies gaie no other significant 
findmgs 

The child did well until, in the course of convalescence, suppura- 
tion developed in the operation wound and in a needle puncture 
This was followed by a rapid fall in hemoglobin and erythrocyte 
count, which soon produced a state of grave anemia Studying the 
blood at this stage, Lee was struck by the numbers of peculiarly 
shaped erythrocytes, n hose development she thought would be better 
observed m moist pieparations These were made, and presented a 
remarkable picture The whole film was abve ivitli motile, hemo- 
globm-containmg fiagmeuts the commonest being the spermatozoon- 
like fonus alreadj^ mentioned A large pioportion of aU the red cells 
showed some one of the foims of distortion descnbed by Doan and 
Sabm as preparatory foi fragmentation, either the podnlocyte with 
the waving tip, the slender piocesses, single or multiple, or the nearly 
median fission, the latter being obviously the cause of the many micro- 
cytes to be seen m the film It was evident that a large proportion 
of the erythrocytes were being destroyed at the same time, and that 
regeneration was not keeping pace with this process, as few jmung 
forms were to be found Tins destruction was not due to any toxic 
property of the serum, as cells from a normal person mixed with the 
patient's serum were not affected, nor did the patient’s cells disin- 
tegrate less rapidly m normal serum After a few days’ study of 
these phenomena transfusion became necessary Other therapy was 
not employed as it was desired to observe the behavior of the trans 
fused cells The immediate effect of transfusion was striking The 
cluld, preiioiisly piostrated and apathetic, reviled immediately, and 
was happy and plajful The transfused cells were evidently not 
affected by the fragmentation process, as the proportion of distorted 
cells was greatly dimmished and remained so for more than two 
weeks, as might have been expected from the nonnal life of the trans- 
fused cells, ivith the patient’s cells undergoing destruction as before 
Our observations ueie inteirupted at this point by an attack of 
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measles On her return tu o YveelcB later she had only 2 5 gni Ilgb , 
Yntli no important change m the rott of her blood picture except that 
there were 900,000 plntelcta and 17 per cent normoblasts Reticulo- 
cytes wore absent Finpmipntation urns agaui extreme TrnnKfusiou 
was followed b\ the same response as before 

AVe have observed this sequence of c\eiitB in tlus patient after four 
transfusions Each time there has been the same prompt improve 
mint, with mnrkcil diminution of dopeneratmp cells, wluoh lasts be 
tween two and throe weeks after which the great excess of fragment 
ing cells IS again apparent In nil this time there liavc been prncti 
callr no reticulocjtea m the blood The platelet count reached the 
maximum of 900 000 four months after the splenectomy then fell 
quite rapidly to the pro-operntion level of 250 000 It did not appear 
to have anj relation to the number of fragments in tlic blootL The 
patient has had dunng the period of obscnnlion operations upon both 
mastoida and a tonsillcctomv She had riceivcd liver iron and cop 
per for three weeks before the fiftli (recent) traiisfusuni without 
apparent effect upon the blood Since tUm traimfiiPiou and the tonsil 
lectomj which followed it reticulocytes have reniipenied in a pro 
portion of 10 per cent 

AVe are satisfied that this wiioh (liseasi. picture has lesulted from 
the toxemia of focal infection The oxceRsuo fragmentation was 
probably beginning wlien she was ndmilteil but was compensated bv 
increased production until the woiuul infections added the final insult 
to the marrow Since that time wo Imvc had a picture of hypoplasia 
of crytliropoictic marrow plus greiitlj increased destruction by frag 
mentation Our observations of the process of dismtegration m the 
moist films and of the effects of tmiisfusion have aided us greatly in 
imdorstanding the genesis of the anemiH The splenomegalv had no 
causative part, but the splenectomy doubtless made the fragments 
more prominent in the blood stream through lessened phagoovtosis 
Therapy if successful at all in such a case will probably help only 
after the patient is free of her various infectious 

Three patients with erythroblastic anemia two of them sisters 
all of whom have had their spleens removed have been studied dur 
mg this same period This anemia is characterized by extreme hyper 
plaaia of er\ thropoietio marrow and a constant ontponnng of yonng and 
immature cells into the circulation with very high counts of reticnlo 
cytes and crvtliroblasts Increosed pigmentation of the semm mdi 
cates abnormal destruction which wo had supposed to be due to 
hemolvsiR of some type in spite of increased resistance to hypotonic 
solutions until we studied moist filnm from these patients They show 
the most extreme fragmentation that we have observed even when 
the hemoglobin and red cell levels are practically stationary The 
balance is of course, due to the great mcrease m erytliropoiesis The 
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fragmenting cells show all the forms preiaously described, and in ad 
dition many which look as though they had been burst by an explo- 
sion We have on various occasions tested serum from patients with 
this disease agamst normal cells without seemg any destructive ef- 
fect The great splenic cnlaigement is probably “spodogenoiis, ” and 
has nothmg to do with causing the anemia 

A boy of eight and one-half yeais, with a hypochromic, hypochlor- 
hydnc anemia said to have existed from infancy, gave interesting 
findings From the appearance of stained smears his anemia would 
have been termed microcytic Fresh films ga\e a different impression 
There was decided excess of fragmentation, but of a somewhat dif- 
ferent type from that observed in the first case, with fewer poikilo- 
cytes and “budding” cells, and a notable proportion of long elliptical 
cells resembling forms seen in sickle cell anemia These and many of 
the normal-sized round cells tended to divide by median fission, pro- 
duemg mieroc 5 d;es Our impiession was that most if not all of the 
microcytes were produced in this way, and that the anemia could not 
be called microcytic in the sense that the small cells were produced by 
the marrow This blood was studied in an overheated box Under 
this condition the process of fission could be seen to go on in a cell 
until there was a group of five or more mmute lound fonns m the 
place of the original cell Ponder in his book describes precisely such 
an appearance as an evidence of hemolysis If he were light, there 
should be a ghost cell remaining, which we did not see There were 
less of the small fragments m this blood than in the bloods of the 
splenectomized patients, presumably because this boy's spleen was 
functioning 

These were unusual types of anemia In attempting to estimate 
the general importance of fragmentation as a factor in producing 
anemia we have studied films from a number of the more ordmary 
forms This gg’oup has mcluded (1) Three cases of the combination 
of deficient or improper feeding and infection so frequently seen in 
the polyelmic They showed fairly seiere anemias of the type ana- 
Ivzed last year by Josephs, m which he demonstrated increased de- 
struction by determination of pigment excretion Hypoplasia of the 
erythropoietic marrow is unquestionably piesent m eases of this type 
In all these we were able to observe maiked increase in the percent- 
age of fragmentmg forms, though the small fragments, more frequent 
than in normal blood, were not nearly so mnch in evidence as in the 
blood of the splenectomized patients (2) Two mfants with strepto- 
coccus septicemia In one, with hepatitis and jaundice, but little 
anemia, we could not detect increased fragmentation, in the other, 
without jaundice but more anemic, it was definite (3) Three cases 
of pneumonia In two, with moderate anemia, we could not definitely 
see an increase in fragmentmg forms, in the third, a more anemic 
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infant in whom ranlnutntion had probably pla> ed a part, it was very 
distinct (4) A severe anemia in a tliree montba old infant of the 
type which wo have desenbed elacwhcro as due chiefly to deflcicnt iron 
reserve, with the acute development precipitated by infection This 
blood showed manj imsshapeu forma but few small fragments. 'Within 
a few days after a transfusion all signs of coll destruction had dia 
appeared In the cases which responded vrith moderate rapidity to 
medical treatment signs of fragmentation progressively diminished 
but this did not always seem to keep pace with the clinical improve- 
ment, nor was there any ob\ious relationship between the appearance 
of rcticnlocytes and the disappearance of fragmentation 
Recently we have had in the hospital two sisters with congenital 
hemolytic icterus One came in jnst after a hemolytic crisis, and the 
second was admitted dnnng a crisis in irliich her hemoglobin fell 
from 16 gm to 6 gm uithin ten davs Neither of these patients 
showed any sign whatever of coll disintegration in the circulating 
blood It was noticeable that the moist films seemed to show less 
microcytosis than the stained smears, also that there were no poDdlo- 
cytes m stained preparations 


DIBOUBSION 

Study of the red cells in fresh sealed preparations was once a com 
mon precednre Of recent ^ea^R staining methods have almost en 
tirely supplanted it except in the diagnosis of sickle cell anemia, and 
m tlie ‘^^Bupra technic Our studies on these cases ha^e led ns 

to believe that it still has a very definite place in the appreciation of 
the mechanism of anemia We have made mse of the warm box at 
temperatures varying from 82® to 37® bat it is not really necessary 
except for prolonged obaemation as the phenomena are readily ob- 
served at room temperature 

Our studies made in this way have satisfied us that in the ordinary 
secondary anemias and some of the primary forms blood destruction 
by an exaggeration of the normal process of fragmentation is a defl 
nite, easily observed feature, usually accompanied by indications of 
marrow hypoplasia in that ^et,ene^atl^e forms ere lacking We have 
not arrived at a quantitative method of measuring fragmentation or 
the steps leading to it, hut the difference between what is to be seen 
in normal blood and the appearance in a pronounced anemia are so 
marked that it is not difSoult with a little experience to arrive at a 
fairly satisfactory standard of comparison. 

The reason for this destruction is not perfectly clear The natural 
assumption would he that the red cells which go to pieces so easily do 
so because of imperfect structure Another possibility has occurred 
to ns If one tlunks of the emergence of the cell into the circulation 
08 a result of the push of new cells forming behind it, it might be 
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supposed that in a hypoplastic state the cells remain a longer tune in 
the marrow, and are already old when they emerge This obviously 
could not be the explanation of the destruction in erythroblastic ane- 
mia, in which an excessive output of young cells is a prominent fea- 
tuie There is no good explanation of the abnormal fragmentation in 
this disease except defective structure If the idea of old cells com- 
ing into the circulation in the hypoplastic states were accepted, it 
would explain such observations as tlie lack of marked increase of 
fragmentation in the early stage of the anemia, and its continuance 
aftei improvement has begun 

The two cases of hemoljdic icterus, as has been pointed out, give an 
entiiely different appearance in the moist films Theie is no indica- 
tion here of fragmentation, and the microcjTes, which are an impor- 
tant characteristic, aie probably formed as such in the marrow, not 
the result of division in the blood stieam Poikilocytosis, which we 
beheve to be evidence of fragmentation, is not, in oui experience, met 
with in hemolytic icterus, although we have seen it noted in case re 
ports It IS not impossible tliat in some cases both means of destruc- 
tion might be at work, and this might explain the occasional failure 
of splenectomy 

"We have had lecently no ease of siclde cell anemia m which the 
process was active These cells would be difficult to study for frag- 
mentation because of the lapid “sickhng ” This is generally assumed 
to be a hemolytic disoider, largelv because of its resemblance m some 
features to hemolytic icteins We are inclmed to think that the 
resemblance to erythroblastic anemia is closer, and are not convinced 
that the disease belongs m the hemolvtic group This question might 
be settled by study of an appropriate case, especially after splenec- 
tomy ® 

Study of fragmentation might seem to hace some bearing on the 
theory of the origin of platelets from the red cells, recently revived 
by AVatson Without enteiing into this discussion, it seems worth 
wlule to leeord the observation that in only one of the cases m which 
we have observed an unusual amount of fragmentation was theie a 
platelet count aboi e the average 

We have thought, too, that the appeal ance of tliese fiagments is 
not consistent with some of the theories of led cell structuie All of 
the fragments large enough to study letain the typical hemoglobin 
color As they are endently pieces of cell inembiane, the hemoglobin 
must be firmly attached to it Pepper and Farley have advanced a 
similar aigument 


•since the ab<i\e ivas -nTlttcn we ha\e had opportimitv to see the blood of a patient 
with sickle cell anemia -ohose. spleen was removed about tao jcars aso Her hemo- 
Slobln has remained close to 8 gm for some time. Th s blood Is like that of erythro- 
blastic anemia In ha\ Ing manj budding forms and small fragments though the picture 
Is not an extreme one. There Is h(Te also a high percentage of reticulocytes 
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"We arc presenting tbesc RtndicH in the hope that others may be in 
duccd to make the moist film a part of their routine of blood in\e8ti 
gation, as wo believe that ^ahmble information regarding the patho- 
genesis of the aiiemias is to be gamed in this waj 
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PEDIATEICS— WHAT IS IT? 

WrLBuRT C Davison, MD 
Durham, North Cahouina 

T3 la. trigs is not a specialty comparable to surgeiy, neurology, 
and orthopedies, but is instead general practice limited to the tare 
of children from birth, or even before birth, to the age of fourteen years 
In the care of children, the prevention of disease is more important 
than its diagnosis and treatment There is a closer relationship be- 
tween general practice and pediatrics than between the latter and the 
other specialties, because many physicians in general practice spend 
a large pioportion of their tune in pediatrics Bass^ recorded that 
over 20 per cent of the daily woik of one hundred and fifty phy- 
sicians m general practice was with chddren, and the expenence of 
others has shown that as high as 60 per cent of family practice is 
in the age group below fifteen years As Grnlee^ expressed it, pediat- 
rics IS separated from mternal medicme by a horizontal bne rather 
than a vertical one 

Pediatrics has five important overlapping functions, largely pre- 
ventne, and most physicians are interested m them to different de- 
grees (1) The care of the newly bom, with recognition of jaundice, 
bleedmg, malformations, etc , (2) feeding, and diet regulation, nutri- 
tion, periodic examinations, the trainmg of infants and children in 
health habits, etc , (3) immunization agamst diphtheria, smallpox, 
etc , as well as the prophvlaxis of scum'j’-, pellagra, rickets and tetany , 
(4) the recognition of ill children (this probably is one of the most 
neglected features of pediatrics) , and (5) the diagnosis, prognosis and 
treatment of children’s diseases, especially during their early and 
curable stages 

Infant mortality m this country is higher than it should be There 
are two altematne methods of reducmg it, (a) the prevention of 
every condition possible, and the diagnosis and treatment of all other 
diseases, or (b) the focusing of attention and efforts on the most seri- 
ous conditions The first, though ideal, is impractical, for it is neither 
possible as physicians to be omniscient, nor as medical teachers to 
instil complete knowledge m medical students In this day and time, 
medical students and physicians, because of the accumulation of 
scientific details, must leam less and less about more and more, and 
consequently are being forced further and further away from the goal 
of complete knowledge Howei er, it is possible to concentrate ma- 

From the department of Pediatrics Duke Unherslty School of Medicine and Duke 
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gor efforts on the narrower field of senons conditions in ^\hich the 
greatest good can bo accomplished so that, knowing the incidence of 
difleose, the evaluation of symptoms, and a clinical study of the indi 
vidual patient can bo stressed 

Unfortunately, there is no agreement m regard to the most serious 
conditions in children Osier* once said Know syphibs in all its 
manifestations and relations, and all other things clinical will be 
added unto jou ” A clinical knowledge of tuberculosis was held in 
equally high regard Todnj, however, the picture is changed, and 
from a teaching point of view, it probably is wiser to emphasize that 
‘Waasermann reactions and intradcrmal tubercuhn tests are much 
more important than arc tlie cUmcal symptoms of svplulis and tuber 
culosis in children A Wassormann test should be done on o\ery child 
examined, regardless of cbnical or social condition, and not only on 
those cluldrcn suspected of ha\ing ayplubs Certainly for every case 
of syphilis in children diagnosed by cbnical signs, fl^e are disco'vered 
by routme ^Vassemianu teats An intradennal tuberculin test which 
IS negative, witli rare exceptions, vdl ebmmatc the possibility of 
tuberculosis, while if it is positm, the taking of the temperature night 
and morning usually will demonstrate, m most cases, whether the dis 
ease process is active or quiescent Steuarl* has stated that in the 
discovering of childhood tnhcrculoRw if n \aluo of 100 per 
cent 13 assigned to the intradermnl tuberculm test as a measnro of 
its efficiency, the roentgen examuintiou has a reliabibtj of about 
26 per cent, while a physical examination has an efficiency of 
a small fraction of 1 per cent Of course it is popular in 1933 to 
criticize such statements as the foregoing, on the basis that more time 
should be spent studying clinical symptoms and less rcbance placed 
on laboratories However the methods which are scorned today as 
too scientific and nonclimcal are bkely to be the accepted clmical 
technics of future generations to wit the stethoscope, which now is 
regarded as the keystone of bedside medicine was ridiculed when 
Laennec introduced it in 1819 As late as 1840 Samuel Chew s pre 
ceptor protested that medical auscultation is wholly useless and I 
ftATi investigate diseases of the chest without tlmt mode of eiamma 
bon better than any one else can with the help of a cartload of 
stethoscope* 

Nevertheless notwithstanding the complexity of the situation some 
progress toward a decision as to the most important pediatnc condi 
bons can be made by classifying these diseases in at least three ways 
(1) By determining their relative incidence from ontpabent and 
hospital records (2) by discovering their relative 8e^enty throngh a 
study of mortality rates, and (3) by arranging them on the basis of 
those which are preventable by antenatal, natal, and postnatal meas- 
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ures, those amenable to specific therapy, and the remainder which, at 
present, cannot be prevented or cured 

The relative frequency of children’s diseases has been demonstrated 
Arena and Harnss,® who found in 150,539 cases of 346 different 

Table I 


Relative Fbequenot or Diseases Amono 80,000 Outpatiekt and Hospital 

Childbens 


FREQUENCY 

(OASES OF EACH DISEASE) 

XUilBER OF DIFFER 

ENT DISEASES 

Over 200 (seen at least once per month) 

86 

(25%) 

101 to 200 (seen every other month) 

23 

(7%) 

26 to 100 (seen twice per year) 

65 

(18%) 

5 to 25 (seen once per year) 

89 

(26%) 

0 to 4 (seen every five years) 

83 

(24%) 

Total cases 160,639 

346 

(100%) 


Table H 


Five Peinotpal Causes of Death in Each Age Group (U S Registration 

States, 1926)1 


ages -4 

UNDER 

1 TE 

1 TR. 

2 TR. 

gg 

4 TB. 

5 TO 9 

TR. 

10 TO 
14 TB. 

Total deaths, aU causes 

169,411 

81,609 

14,144 

9153 

7018 

22,779 

17,263 

CAUSE 

PEECENTAOB OF DEATHS IN EACH AGE GROUP 

L Intestinal diseases 
(Diarrhea and 
ententis) 

13 

20 

11 

■ 

■ 


8 

n Chest diseases 

(Pneumonia and in 
fluenza) 

18 

32 

27 

21 

17 

13 

11 

III Heart disease 


1 






ry Accidents 


6 

11 

16 

19 


21 

V Infectious diseases 
Whooping cough 
Measles 

Diphtheria 

Tuberculosis 


CO 00 

8 

8 

6 

11 

6 

12 

5 


1 

10 

TI MtsceHaneems 

Malformations and 
causes associat 
ed with early 
infancy 

HI defined group 

46 

4 

1 


1 


1 

1 

Summary of percentage 
of deaths due to five 
principal causes m 
each age group 

84 

74 

65 

61 

58 

56 

60 


diseases among 80,000 children admitted to the outpatient depart- 
ment and wards of a large children’s hospital over a period of twenty 
years, that eighty-six diseases were common enough to occur at least 
once per month, and that twenty-three additional diseases were seen 
on an average of every other month, and that the remaining two hun- 
dred and thirty-seven occurred less than twice per year (Table I ) 
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However, it is difficult to be constrintly on the alert for even eighty 
SIX diseases, not to mention three hundred and forty six 
The second method of classifleation of pedintnc disease is based 
upon the death rate, and directs its emphasis upon the number of 
deaths which each condition causes, as shoivn in Table IL The first or 
intestinal group consists largely of diarrhea and dj'senterj (enteritis), 
which, fortunately, are readily diagnosed and usually adequately 
treated However, practically all of these cases could have been pre 
vented if the infants had been fed whole lactic acid milk and bad 
been kept in sanitary and flv free surroundings In the second or 
chest group empyema prohnhly is the most important cause of death 
because at autopsy, pus can be found in the pleural cavities of a large 
percentage of children who IiaAC had pneumonia Early diagnosis of 
this complication and its adequate surgical treatment might have pre 
vented many of these deaths Repeated needling and fluoroscopic 
and X ray examinations are essential m the search for empyema after 


tatls hi 

pROfCiPix, Caoses or Death in a Lasoe CuxrJHuar's HoanrAi.* 




1 XatefticAl disease 

(OUlefly dTsentery emd diarrhea) 

IL Clieet diseases 

(Pneamoola asd empjema) 

HL Heart dlseeto 
rV Nearologteal diseases 
(Chiefly menlngltij) 

V MUceUxineotiB 

* D5 ( 23%; 

44 ( 20%; 
10 ( 4%; 

52 ( 22%; 
70 ( 81%; 

1 

) 

) 

I 

) 

Total 

1 2-0 (100%) 


pneumoiua The third group of heart disease is more important from 
the prognostic pouit of view than from the therapeutic One occasion 
ally hears of physicians who cure heart disease but up to the present, 
alleviation of symptoms and attempts to prevent further damage are 
the best that can be done The fourth group of accidents is increas 
ing rapidly in importance because of automobfles Every child must 
be instructed in caution. The fifth or infections disease group should 
not occur at all, for these diseases are preventable As can he seen 
from the summary of Table IT those five groups account for 34 to 74 
per cent of the deaths in each age group of children 

Arrangement of the 229 deaths for the year 1931 at the Harriet 
Lane Home (Table HI) presents a sbghtly different picture of the 
most dangerous diseases Three of the five groups mentioned above 
are the same namely intestinal chest and heart diseases but deaths 
from infectious diseases and accidents do not appear because they 
were reported among patients admitted to other departments The 
most mtereating difference shoAvn by Table HI is in the number of 
deaths from meningitis Tlie explanation probably is twofold, first, 
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because many very ill patients suffering’ from this disease are sent to 
the Harriet Lane Home, and second, because in statistics gathered 
from the whole country (Table II), a number of deaths really result- 
ing fiom meningitis are not lecognized, nor reported as such Men- 
ingococcus meningitis, a curable disease, forms one-fifth of group IV 


Tablu IV 

COMPAEISON OF THE CAUSES OF DEATH FBOM AlL CAUSES BT AQE IN OHILDEEN UNDER 

Fifteen Tears* 


AGE 

UNDER Ftp- 
TEEN YEARS 

(per 

CENTAOB OF 
TOTAh 
DEATHS) 

UNDER FITE 
YEARS 

(per 

OENTAQE) 

FIVE TO 
NINE YEAKS 

(pee 

centage) 

TEN TO nr* 
teen teabs 

(PER 

centaoe) 

I Epidemic and infectious 
diseases inclnding tu 
berculosis 

19 

17 

33 

28 

(Tuberculosis from all 
causes, included in I) 

(3) 

(2) 

(1% under 
1 yr) 

(5) 

(10) 

II General diseases not m 
eluded m I 

3 

o 

3 

7 

IIL Diseases of nervous sys 
tern and special sense 
organs 

3 

3 

6 

6 

iV Diseases of cixcnlatory 
system 

2 

1 

« 

11 

V Diseases of the respira 
tory system 

14 

15 

9 

7 

VI Diseases of the digestive 
system 

15 

16 

13 

13 

S' 11 Nonvenereal diseases of 
the genitourmary sys 
tern 

1 

1 

2 

3 

XI Malformations 

6 

7 

1 

1 

XH. Early infancy 

25 

29 

- 

- 

XiV Ertemal causes, a c c i 
dents, etc 

7 

4 

23 

22 

XV Dl defined causes, and IX 
Diseases of the skin, 
and X, Bones (IX and 
X ivere each less than 
0 25% , Vm, Puerperal 
state, and XHI, Old 
age, do not fall m 
these age groups) 

4 

5 

1 

2 

2 

Total 

240,661 

(100%) 

199,507 

(100%) 

23,389 

(100%) 

17,765 

(100%) 

Percentage of total by age 

100 

84 (61% in 
1st yr ) 

9 

1 

7 


•Deaths (exclusite of stillbirths) from each cause bj age In the registration area 
and each registration state 1927 Mortalltj StatlsUcs 1927 Part I Tables and Gen- 
eral Tables Bureau of the Census U S Department of Commerce U S Goiemment 
Printing Offlce. 1929 (Note All of the deaths from baclllarj djsenterj and enteritis 
are counted ns djsenterj because experience has demonstrated that djsenteir bacilli 
are responsible for the majority of these deaths Half of the deaths from broncho- 
pneumonia, lobar pneumonia, and pneumonia, unspecified ha'^e been counted ns 
empj ema for at autopsy many of the children ha\ e empyema "which usually has not 
been recognized All of the deaths from rheumaUc fever chorea, perlcardlUs endo- 
carditis and myocarditis have been grouped as practlcaUy aU of them are due to 
Infection •j^th the so-called rheumatic virus) 
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in Table III The fifth or miscellaneoiia gronp oontains deaths from 
syphilis and prcmatuntj which might not ha^c occurred, had ante 
natal and postnatal treatment of the mother and child by the attend 
mg physician been adequate 

Table IV, based on the mortality statistics of 1927, confirms the 
facts recorded m Tables II and HI, and also emphasizes the need of 
more and bettor preventive pediatrics, because it demonstrates that 
five groups of diseases and conditions ore responsible for 80 per cent 
of all the deatlis m children under fifteen years of ago, namely, 
I — epidemic diseases (19%) V — respiratory diseases (14%) , VI — di 
gestive diseases (16%) , XII — disonscs of early infancy (25%), and 
XIV — external causes (7%) Most of the diseases and conditions in 
these five groups are curable if recognized early, and many of them 
are pre\cntable The moat emphasia should bo placed on the pre- 
vention, recognition and treatment of the disoaacs and conditions 
which ooour m pre-school children, and especially should antenatal 
and natal care he stressed, beennse 61 per cent of the deaths in chil 
dren occur during the first year of life, and most of them are in early 
infancy The need for precautions against tnherculons infection and 
for its early diagnosis and adequate care also is demonstrated by 
Tabic rV because deaths from tuberculosis increase in the older age 
groups, from 1 per cent of the deaths under one venr to 2 per cent 
of those under five years, 5 per cent of those from five to nine years 
and to 10 per cent of those from ten to fourteen years However the 
picture 18 not altogether true for tJie great number of deaths from 
all causes m early mfancy produces a misleadingly low percentage of 
deaths from tuberculosis 

According to the third method of classification the diseases among 
children can be arranged m five subgroups (A) those preventable 
by antenatal and natal measures (birth mjiincs conditions of early 
infancy, gonorrheal ophthalmia premature and stillbirths and syphi 
lis) , (B) those preventable by postnatal measures (accidents, ane 
mia, dietary deficiencies (pellagra nokets scurvy, and tetany) diph 
thena, dysentery (bacillary), malaria malnutrition, measles, pertus 
BIS, poisoning rabies, scarlet fever smallpox tetanus tuberoulosis, 
and typhoid paratyphoid fever) and (C) conditions amenable to spe- 
cific therapy (abscesses, allergy bronchitis convulsions, diabetes, di 
etary deficiencies diphtheria epilepsy erysipelas, fungus infections 
lung abscess malana, meningitis, otitis media, parasites (intestinal) 
svphilis thymus enlargement and tuberculosis) To this last group 
should be added such surgical conditions as appendicitis, empyema 
intestinal obstruction intussusception mastoiditis, and pylonc steno 
818 Every physician and pediatnciou should be on guard constantly 
that these conditions are not overlooked. Tlie last two subgroups are 
(D) all other epidemic and infectious diseases, some of which can he 
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eliminated by public health and sanitory measures (mumps, influenza, 
pohomyclitia, etc ) and (E) all other diseases and conditions most of 
■which, at present cannot be pre\ anted or cured by specific therapy 
(encephalitis leukemia malformations etc ) 

This third f\’pe of clnsaiflcation it. an ideal oiio because it stresses 
the preventive aspect of pediatrics, a phase wluch cannot he too 
strongly emphasized because ns shomi in Table V 77 per cent of all 
the deaths among children in 1927 were due to diseases aud condi 
tions ivhioh might have been prevented or cured. One quarter of the 
conditions which kill 240,661 children annually (Table V) can be pre 
vented bj antenatal and natal ■measures one quarter by postnatal 
means, and one fifth can be cured by specific therapy An example of 
what can be done bj antenatal care is Gcngenbach a® report that the 
infant mortality was 178 per 1 000 live birtlis from mothers who did 
not make antepartum visits to theu* physicians, and only fifteen from 
those who made nine or more ^^slts An encouraging study of the 
benefit of postnatal measures is that of Brooks*® who recorded that 
the infant mortaUtv among the colored infants of a Southern city fell 


Tablk ■vi 

COllPIElSOV OP TUS PREVDrriSLK, COSABliX AKU NO'SramMTABLE CADStS or 
D? A liABOa OaiLI>ft£N*8 HOSPITAL* 


OAUSaS OP DfiATU 

1 irUAIBER or DEATHS 

A, Antenatal and notal prerentablo eaoac* 

88 ( 17%) 

B. Poetnatal preventable caoaea 

, 84 ( 50%) 

0 Cnrablo eaotes 

1 20 ( 11%) 

Total preventnblo and onrable dl»cn»e» 

, 148 ( 04%) 

E NonpTOTcntnble diaeflaea 

81 ( 86%) 

All dlaeaaea and eondltloni 

1 229 (100%) 


from 196 to 119, and that of the white infants from 83 to 57 during 
the four years in which tlie visits to the well babj cbnios rose from 
zero to 3,880 

The facts emphasizing the need of preventive measures and early 
diagnosis and adequate treatment of pediatric conditions can be seen 
perhaps more clearly bj studying an analysis (Table VI) of the 229 
deaths ■which occurred among the 1 052 chilclren admitted to the 
Harriet Lane Homo 0^ er 50 per cent of these deaths oonld have been 
prevented if prophylactic measures had been used by the familv 
pediatncinn or general practitioner, and part of an additional 11 per 
cent might have been averted if a diagnosis had been made earlier 
and the children sent to the hospital before specific therapy was too 
late The figures in Table VII, compiled from one thousand autopsies,** 
are not so striking, but they do demonstrate that nearly half of these 
deaths were from preventable and from curable causes 

The need for focussing attention on the diseases which can be pre 
vented or cured b% specific therapy is shown in Table VIII, compiled 
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fiom the figures of Arena and Hams'' Eighty-two per cent of the 
150,539 cases might have been prevented, oi the patients cured, while 
only 62 pei cent of the thiee hundred and forty -six diseases themselves 
are preventable or curable In other words, as shown in Table IX, 


Table \'11 


Tin. Causes of Death in 1,000 Consecuthe Autopsies in Chudren TJndee Four 

TEEN Tears op Ageh 


OAtrSES 

NUMBER 

A Antenatal and Natal Preventable Causes 


Syphilis 

20 

Prematurity 

23 

Cerebral hemorrhage 

12 

A Subtotal 

51 (5%) 

B Postnatal Preventable Causes 


Tuberculosis 

05 

Gastroenteritis 

21 

Dysentery 

8 

Intoxication 

70 

Marasmus 

37 

Contagions diseases 

47 

Accidents 

8 

B Subtotal 

2D1 (20%) 

C Causes Curable by Specific Therapy 


Empyema 

20 

Meningitis, pnrnlent 

04 

Mastoiditis 

30 

Surgery 

10 

Intussusception 

11 

C Subtotal 

131 (13%) 

Subtotal of Preventable and Cnrable Causes 

481 (48%) 

E Causes Not Preventable, or Curable by 


Specific Therapy 


Pneumonia 

157 

Septicemia 

83 

Congenital malformation 

30 

Heart disease (acquired) 

42 

Atelectasis 

8 

Status Ivmphaticus 

11 

Neoplasms 

17 

Peritonitis 

33 

Nephritis 

15 

Encephabtis 

7 

Diseases of the blood 

n 

Mnscellaneous 

25 

Undetermined 

26 

E Subtotal 

110 (52%) 

Total 

1,000 (100%) 


the incidence of cases is higher in the pieientable and curable group 
For example, among 43 pei cent of the preventable and curable dis- 
eases, the fiequency was o^er one hundred cases pei disease, while 
only 13 per cent of the diseases which cannot be pre\ented or cured 
by specific measures had this high incidence 

In order that one maj^ arrive at a decision as to the most important 
disease, they have been arranged m Table X from all three stand- 
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points (1) Relative incidence, (2) relative mortnlitv, and (3) pre 
%entabilitv or cnral)ilit> Fortnnatclj' there is no correlation between 
the frequency and the mortality of disease for example, abscesses 
are the most common condition in children, but they are only forty 
fourth in relative raortalitv As n general rule the diseases in chil 
dren for which medienl aid is most frequently sought, do not endanger 
life IToweior it is ratlicr humiliating to us in the medical profession 
that the diseases which cause three-qnartcrK of the deaths in children 

Table MIT 


A OoUPAWBON or TUB JsDllBB* Or CASES AWD THE ‘VUUITER Or DlBEVKBS AltONO 
Other CoNDinosa Auoko snoW) OinTATirrr amj lIoariTM C^IU)EE^o 


CAUSES 

KUMBUR OP 1 

CASES 

NUMBER OP 
DISEASES 

A Anterifttal and natal prevent 
ablo enutcf 

8,cr>o 

( 2%) 

B ( 8%) 

B Boftnatnl preventable caiwet 

4-1.G2Q 

i so%5 

38 1 

( 0%) 

0 Oanset enrnble bj speelflc thor 

spy 

72,007 ( 40 %) 1 

103 ( 47%) 

D Caotci preventable by poblic 
Lealtli meafuret 

1^10 ( 1%) 

0 1 

t 2%) 

E- ATI other cacuee tnoft of which 
ore not prerentablo, or 
curable by epeelflc thertpy 

28 ISO ( ISOf-) 

132 ( 38%) 

Total 1 

IGOCSO (100%) 

840 (100%) 


Table IX 

COITTABISOV or TOE FREOUENCT OP PUBTONTAIII E \ND (. OIunLE DiKKABES WlTO All 
Oktee CoKornoNs Among 80 000 Ootpatibkt IIosrrrAL Cuildbek* 


INCIDENCE 

(OASES OP EAcn disease) 

NUMBER OP prevent 
MILE AND CURAHLE 

DISEABKB 

NUMBER OP ALL 
OTHER 

covnmoNs 

Over SOO 

78 

( MTi) 

1 18 


101 to 200 

10 

( B%) 

I 4 

C 3%) 

20 to 100 

47 

{ 22%} 

18 

( is^) 

6 to 25 

49 

f 20%) 

46 

35%) 

0 to 4 

82 

( ic%) 

61 

( 30%) 

Total eatee 100,639 

214 

(100%) 

182 

(100%) 


can be prevented, or cured by specific therapj Tlie most important 
diseases, therefore, arc those wlucU can be prevented or cured, and 
the greatest emphasis should be concentrated on recognizing them 
and on teaching medical students to become familiar with them Pedi 
atrics can be of the greatest service to the public if m its practice 
emphasis is placed on the prevention of disease and upon penodic 
examinations of children for the early detection of disease or disease 
tendencies, rather than using it as consultative service For example, 
it has been found b} the im esfigatorg of the "White House Conference 
and by others that the health of children who are brought at regular 
intervals to a physician s office is better than that of those who have 
medical care onlj dnnng acute illnesses Also it ii true that for every 
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Table X 

The One Hundred Most Important Diseases and Conditions in CHiLDEEts 


A Antenatal and Natal Preventable Causes (Sesponstble for One quarter of the 

Deaths Among Children) 


CONDITION 

RELATIVE 

INCIDENCE* 

RELATIVE 

MORTALITTt 

Birth iDjunes 

44s 

6 

Conditions of early infancy (atelectasis, 



suffocation, debility, letems, sole 



rema, etc.) 

94i 

5 

Gonorrheal ophthalmia 

83 

57 

Prematurity 

36 

1 

Stillbirths 

99x 

95 

Syphilis 

23 

18 

Subtotal A (6 conditions) 

2% 

26% 


B Postnatal Preventable Causes (Sesponstble for One quarter of the Deaths Among 

Children) 


Accidents (incl trauma) 

66x 

1 

Anemia 

81 

45 

Chickenpos 

46x 

68 

Dehydration 

93x 

71 

Dietary deficiencies (pellagra, rickets. 



scurvy, carious teeth, tetany) 

2 

87 

Diphtheria 

33i 

7 

Dysentery (baciUari ) 

25 

3 

Enuresis 

29 

74 

Feeding regulation 

4 

75 

Intertrigo 

56 

81 

Malana 

89 

29 

Malnutrition 

13 

83 

Measles 

35x 

15 

Nutritional disturbances 

7 

4 

Pertussis 

17x 

9 

Poisoning 

63 

64 

Babies 

lOOx 

58 

Scarlet fever 

51i 

19 

Smallpox 

98 

60 

Tetanus 

96 

33 

Tuberculosis (inch tbc meningitis) 

9 

10 

Typhoid parat^hoid fever (typhoid. 



para A, para B, B suipestifer) 

59 

27 

Vagimtis 

34 

100 

Subtotal B (23 conditions) 

30% 

27% 

C Causes Curable by Specific Therapy (Sesponstble for One fifth 

of the Deaths 

Among Cltildren) 



Abscesses 

1 

44 

Acidosis 

80x 

66 

Adenoids 

14 

65 

Allergy (eve urticaria) 

12 

51 

Anemia (see B) 



Appendicitis 

S5x 

16 

Arthritis 

37 

54 

Bacteremia 

64 

47 

Behavior problems 

16 

67 

Bronchitis 

11 

17 

Chorea 

38 

61 

Conjunctintis (eic gonococcus) 

28 

69 

Constipation 

39 

70 

Convulsions 

67 

24 

-Dehydration (see B) 



Dermatitis 

41 

72 
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Txbue X — Cokt'd 


C Ccauet Curable hy Speetfo Therapy (Seeponeible for One-fifth of the Deathe 
Amonff ChQdre%} 


cxjVDmov 

UELATIVB 

INCTUnXCE 

SELATIVI 

UOBrrUJTTt 

Diabetc* melUtui 

00 

89 

-Deflftioncj dUoo®c« (»ee B) 



-Ihpbtberia (*00 B) 



Bjwmterj (amehlc) 

97 

73 

Empjtjma 

cs 

88 

BpUcfpty 

43 

43 

Eryilpclas 1 

72 

31 

Eye ttbnormalitloa 

20 

59 

I^chire 

01 

76 

Eonpui iufecUoiu 

C5 

53 

Qaslritia 

09 

41 

nemopbilla. 

05 

77 

tIeinorrUagie dtecam of tbo nowly born 

88 

78 

Hernia 

15 

49 

Hydro c«lo 

70 

70 

Impetigo 

21 

80 

Intnasnseoptlon and intofftinol olHrtroction 

8( 

22 

I/oryngitls 

02 

40 

Lung nb*eeM and broncUIeetaei# 

92 

63 

-ilnlirla (see B) 



Mastoid! tij 

75 

35 

Meningitis (mge) 

68 

SO 

Miliaria 

78 

84 

Henrofls 

40 

35 

Otitis media 

3 

£8 

Pnmntea (intestinal) 

45 1 

62 

Pedleulosis 

50 

86 

Pneumonia 

8 

2 

Prepnee abnormaUties 

19 

87 

Purpura 

, 80 

88 

Pyloric stenosis 

79 

89 

Pyuria 

1 32 

62 

Retardation (physical) 

78 

91 

Eheumatlc fever 

1 47 

82 

Scabies 

80 

93 

Sinusitis 

82 

1 04 

Stomatitis 

37 

48 

-Syphilis (see A) 



Tie 

74 

96 

Tonsils hypertrophy of 

10 

97 

Thymus enlargement 

84 

26 

Thyroid abnormality 

81 

56 

XTleon 

77 

98 

“Tuberculosis (sec B) 



Tumors (abdom. brain mlsc.) 

42 

34 

Urticaria 

64 

99 

Subtotal 0 (5C conditions) 


21% 

D Disease* Preventable hy Public Health Measures 

Influenxa 

62 

U 

Mnmps 

65x 

65 

Poliomyelitis 

40 

23 

Subtotal D (8 conditions) 

1 % 

8% 
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Table X — Cont’d 


E Common Diseases Which at Present Cannot Be Prevented or Cured by Spectfio 

Measures 


CONDITIOt, ^ 

RELATIVE 

INCIDENCE* 

RELATIVE 

ilOBTALITYt 

Enceplinhtis 

60 

86 

Heart disease (acquired) 

24 

12 

Heart disease (congenital) 

48 

8 

Hjdrocephalus 

71 

25 

Jaundice 

53 

82 

Lencemia (all types) 

91 

42 

Lymph node enlargement 

20 

50 

Malformations 

22 

14 

Nephritis 

67 

21 

Peritonibs 

76 

40 

Petaidation (mental) (mcl idiocy) 

18 

00 

Rhinopharyngitis 

5 

92 

Tonsillitis 

6 

20 

Subtotal E (13 condihons) 

17% 

10% 

Total A + B + C + D + E (100 conditions) 

95% 

87% 

246 remaining diseases and conditions 

6% 

13% 

Total 340 diseases and conditions 

100% 

100% 


•Based upon 150 539 cases of 846 diseases and conditions among 80 000 children 
In the Harriet Lane Home, Johns Hopkins Hospital 1912 to 1932 figures marked 
(x) are not representative of the true relatho incidence, because patients suRering 
from these conditions usuallr ivere on other services i e conditions of earl> Infancj 
and stillbirths on the obstetrical service accidents and appendicitis on the surreal 
service, diphtheria, measles and scarlet fever on the contagious service, etc. 1 indi- 
cates the most common disease 100 the least. (Arena, J M. and Harrlss R R. 
Census of the diagnosis file of the Harriet Lane Home [In press]) 

tBased upon 240 661 deaths among children under fifteen jears of age 1927 USA 
Mortalltj' Statistics 1 Indicates the highest number of deatlis 65 the smallest no 
figures could be obtained for those conditions marked 66-100 

dollar paid by tbe paients of children who are hi ought regularly to 
their phvsicians' offices, three dollars are paid by those who call for 
medical aid onlj' during emergencies 

SDMMABT 

As may be seen in Table X, if proper antenatal, natal and post 
natal preientne measures aie perfectly performed, the twenty-nine 
diseases in groups A and B can be reduced to a minimum, and the 
pediatrician or family physician can confine his efforts to the diagnosis 
and treatment of the fifty-fire conditions amenable to specific therapy 
In othei words, instead of triung to teach students and ourselves to 
recognize three hundred and forty-six diseases, the preiention of 
tiventy-nine, and the treatment of fifty-fii e should be stressed These 
preventable and curable diseases cause 77 per cent of the deaths in 
children The present reduction of general mortabty largely has been 
due to efforts to prevent disease, and futuie progress probably will 
consist m impioviug the medical and hospital care of patients, but m 
pediatrics, as these figures only too clearly demonstrate, emphasis on 
both phases must be increased If a physician is trained to recognize 
ill children, if he v ill cam out the immunization measures which are 
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recommended bj the "Wlutc Honso Conference, and if he will feed clul 
dren simplj' and sensibly, the practice of pediatrics ■will progress, the 
public -will be benefited, and infant mortality decreased If the doc 
tors, health departments and pnbbe will cooperate, this goal can be 
reached lluch of the present situation is due to the apathy and in 
difference of the public, and not to nnj nmnllrngnesa of the medical 
profession The accusation of Imdi Mnry Montagu is as unfotmded 
today 08 it was in 1717 “I am patnot enough to take pains to bring 
this useful iin cntion (smallpox inoculation) into fashion in England, 
and I should not fail to \mte to some of our doctors very particularly 
about it, if I knew any one of them that I thought had "virtue enough 
to destroy such n considerable branch of their revenue for the good 
of mankind But that distemper (sninUpox) js too beneficial to them, 
not to expose to all their resentment, the hardy wight that should 
undertake to pnt an end to it Perhaps, if I Inc to return, I may, 
however, have courage to war with them Upon this occasion, admire 
the heroism in the heart of — ^on^ fneiid Marv Wortley Montagu 
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SERUM PROTEINS AND LIPOIDS IN THE ECZEMA OF 
LNPANTS AND CHILDREN 

Harold K Faber, M D , 

AND 

Dorothy B Roberts, MA. 

San Francisco, Calif 

I T IS noir some tiventy-eight j-ears since Czeiny^ introduced the 
term “exudative diathesis” into medical nomenclature His pur- 
pose Avas in part to remove the confusion mth tuberculosis which the 
older term “scrofula ’ (Skropliulose) involved, but mainly to empha- 
size his conception of the disorder as one based on heredity and con- 
stitution in which metabolism, particularly of the fats, ivas senously 
at fault and of which the skin disturbance was but one manifestation 
Although at that time the modem conception of allergj^ had not been 
defined and elaborated, Czerny called attention to the importance in 
the clinical picture of idiosyncrasies to a arious foods, to the frequency 
of urticaria, and to the occurrence of asthma and albed respiratory 
disorders as a later event in patients inth the exudative diathesis 
While today, at least m America, the term is not Avidely used, it has 
played an important part in dei eloping the now generally accepted 
A lew that Avhat is usually called “infantile eczema” is m reality but 
one of the evidences of a constitutional anomaly 
In manA’ respects our knowledge of the basic nature of this common 
and distressing disorder remains defectixe An enormous literature 
has groAvn up around the subject, which it is impossible to reAueiv in 
this paper (see the recent publications of Moro^ and HilP) That a 
state of allergy occuis in a large proportion of eases is Avell established 
but whether this is the primarv or a secondary phenomenon is uneer- 
tam The recent study of Smj*th, Bam and Stalbngs'* Avould appear 
to mdicate that skin allergy, at least is characteristically a later 
development, increasmg notably from the earlier to the later months 
of the first year, and that hvpersensitiveness of the skin to various 
nonspecific irritations definitely precedes it 

In the search for clues to the nature of the underlying disturbance 
rather than with preconceiA ed notions as to what this might be, we 
have made some analyses of the blood of a sort previously little stud- 
ied These mcluded the total protein, the albumin, the globulin, the 
cholesterol and (in part of the cases) the lipoid phosphorus 

From the Department of Pediatrics Stanford UnUersItj Aledicat Scliool 

78 



PABER AND ROBERTS SERTJU PROTEINB AND LIPOIDS IN EOZEUA 79 


Previous studies of tlie serum proteins and hpoida in tlio eczema of 
infants and children are few and present observations in small num 
hers of cases only Ribadeau Dumas and Le\y,® uslnj, the Kjeldahl 
method, reported a slight hypoproteinemia in 6 infants with active 
eczema, and normal figures in 3 others after healing Qoldbloom and 
Gottlieb* reported high oholesterol in 3 of 4 cases of eczema, thev 
used whole blood, not serum, and their absolute figures are not com 
parable with ours In other reports found in the literature the pa 
tients were cither adult, or the age was not stated Tlie study of 
Perutz and IHein^ on adults may be mentioned, since they found high 
albumin/globubn ratios find high osmotic pressures in the serum 
during the stage of repair in eczema wlule the values were approxi 
mately normal dunng the acute stages 

MET1IOD8 

Total protein ^irai determined bj tbe graviinctrlc method of Barnett, Jonea and 
Cohn* The tame method was also uaed for albumin after toparntlcm of thia pro 
tein fraction irlth half tatnrated ammonltiin cnlphate> Globulin wat alao tlmilarlj 
determined but tho figure* used In tho present report reprceent determinations by 
dlfTerence (total protein-albumin), sliico the omoonts of globulin in moit of the 
tamplei ttcto too tmall for eutlrolr satisfaetorr accureoy in direct mettfureinent. The 
method of graTlmctrlc meaeurement has an important adTontage orer ether method* 
available for the analysia of email samples of blood, being more oeeurate in our 
opinion than mlerO'Hjeldabl measurementB, and quite independent of possible 
variationi in amino o«ld composition of tho proteins, os eontrasted iritU colorimetric 
methods. 

Cholesterol was determined by the method of ilvors and Wardell • The Upold 
phosphorus was determined by a combination of the methods slightly modified, of 
Bloorio (preliminary extraction) and Benedict and Thcls” (determination of 
phosphorus) 

Colloid osmotic (oneotlo) pressure wae ostlmated by tho formula of Gorvaert*,!* 

Osmotie pressure = (albumin x 6 6) + (globulin x 1.4) The accuracy of this 
formula in eorrespondence with the actual oncotic pressure of the serum os a whole 
is perhap* not entirely satlsfnctory but probably gim a reasonable apirroxtroa 
tion. 

material 

Fifty infants and children with typical eczema were studied Total 
protein was determined in all of these Dlburmn (and, hence, the de 
nved figures for globulin albumin/globulin ratio osmotic pressure) 
m 46 of them For compariBon samples of blood were taken from 
36 infants and cliildren without eczema present or past and eitlier 
m good health or brought to the clinic for minor complainta. In one 
of these the distribution of albumin and globulin was manifestly ab- 
normal (albumin, 1 59 globulin 5 19) and in one the cholesterol 
(297 mg per cent) was extremelv high both these were excluded 
from the computations of the control figures 

Our •cram umples b«Jnc tmall cholesterol aud Upold phosphorus were determined 
fn ths alcohol-ether waihlnc* of tho protein preefpitatea. 
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Cholesterol wos determined in 42 of the eczema group, and 84 of 
the control group Lipoid phosphorus was determined in 22 of the 
former, and 21 of the latter 

Tlie age distnbutions of the two groups were reosonablv smular 
In the eczema group, 12 (24 per cent) were six months or less, 14 
(28 per cent) between six months and a year, 12 (24 per cent) be 
tireen one and two years and 11 (22 per cent) two years or older 
in one case the age nas not stated In the control group, 9 (25 per 
cent) were six months or leas, 7 (19 per cent) between six mouths 
and a jear, G (17 per cent) between one and two jears, and 14 (39 
per cent) two a cars or older Since the mam physiologic changes in 
protems and lipoids occur during the first six months and the main 
differences between the age distributions of two groups occurred 
after the age of six months, we behe\o that tlio latter are not of sig 
nificant proportions for our purposes 

EXPERUtENTAL RESDLTS 

Total Protein — ^No significant difference in total protein is detectible 
between the groups with and without eczema T)ie former show a 
slightly higher average figure, and about 8 per cent more of the 
eczema sera than of the controls were above the normal average The 
variability is equal in the two groujis 
Seram Albumin — The difference between the two groups is some 
what more stnkmg than is the case inth total protein, but not, per 
haps sufficient to constitute statistical significance The eczema aver 
age IS 7 per cent higher than that of the controls, and 10 per cent of 
the cases showed figures greater than the control average The van 
abdity in the former was however greater than in the controls On 
the whole a tendency to higher scrum albumin in eczema is suggested 
by the data, but it is manifestly inconstant 

Serum Globulin — As might have been expected from the total pro 
tern and albnmm, tlie globulin percentages in the eczema group are, on 
the average, somewhat lower (9 per cent) than in the control group 
Sixty seven per cent of tie eczema group showed figures for globulin 
lower than the control average The vanabihty is distinctly lower 
in the eczema than in the control group 

Albumin/ Olobnlin Itatws — The mean of the eczema group is 12 per 
cent lugher than tliat of the control group, but the variability is quite 
large Some extreme deviations of the ratios occurred in the eczema 
group , in four instances, they were in excess of 4 6 and in one instance, 
reached the remarkable figure of 7 7 

OsmoUo Pressure of the Proteins (Oncotic Prosguro) — The tendeni^ 
to slightly higher total protein and considerably higher albumin frac 
tions in the eczema group indicated that the protein osmotic pressure 
would bo abnormallj high m many cases This was found true, since 
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liowe-\er, not accuratelj quantitative and was also positne in some 
of our controls 'W’e are, therefore, unable to draw any direct con 
elusions from our few precipitin tests 

The h>T)ercholeBtereram ocenmng m at least half of our cases of 
ecrema — the most constant abnormalit} noted — ns well as the much 
greater “scatter” of the figures for cholesterol in that group (one 
of whicli ^\'as as Ion as 70 mg per cent), while of obscure significance, 
suggest a marked instability of cholesterol metabolism os a frequent, 
though not constant, accompniuraent of eczema 

CONCLUSION e 

1 In the eczema of infants and children, apparently independent 
of age or the state or stage of the disease, the composition of the 
serum protein frequently but not constantly sho>v8 deviations from 
the normal. The commonest changes in the proteins are high al 
bumin, low globulin, and a high albumm/globulm ratio all of which 
occur more frequently m patients with eczema than m those without 
the disease These changes invohe an increase in the calculated 
oncotic pressure of the serum It is to bo emphasized that the changes 
when observed are not except m a nunontj of cases extreme, the> 
are not constant or suggestive of more than a secondary effect of 
the disease 

2 An inconstant but much more frequent change is hypercholcs 
terolemia In one half of tlie cases of eczema the level of serum 
cholesterol was found to be m excess of 200 mg per 100 c c , and the 
average of the group as a whole was also slightly o\er that figure 
In a few cases the cholesterol was very low The results indicate a 
certain instability in cholesterol metabolism in eczema, the signifi 
cance of wluch is not clear but which is probably to be regarded as 
a secondary or subsidiary manifestation of the general disturbance 
No differences m the phosphobpids of the serum were detected in 
the eczema group as compared with the controls 

This work wa* made possiblo by a grant from tbo Bo^kefeller naid Ret^arch 
rand. 
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introduction 

T he process of Ihe delij dratioii of lufants in tlie course of diarrheal 
disease may be briefly described Vomiting and diarrhea produce 
a loss of gastiointestinal secretions and thereby cause a withdrawal 
from the blood plasma of the water and matenals used in the construe 
tion of these secretions The blood plasma is, however, sustained 
over a considerable inteiual, both as legards volume and composition, 
at the expense of interstitial fluid and the extensive loss of interstitial 
fluid which IS so conspicuouslv evident m dehydrated patients is thus 
produced Eventually the interstitial reservoir is depleted and then, 
with dangerous rapidity, the lolume of the plasma falls and distor- 
tions of the electroljde stmctuie of the plasma develop’ It is thus 
apparent that an essential step m the lepaii of dehydi-ation should 
consist in refilling the interstitial bodv fluid compartments This is 
usually accomplished by the subcutaneous administiation of physio- 
logic salt solution which piovides the two quantitatively important 
electrolytes, sodium and chloride ion With raoie finesse, a solution 
which copies in detail the composition ot interstitial fluid may be used * 
There remains for consideration the possibility that dehydration 
produces also a withdrawal of appreciable quantities of mtracellular 
fluid The implications of such an eient must be considered in terms 
of the electrolyte content of intracellular fluid as compared with that 
of the extracellular fluids As may be seen in the diagrams in Fig 1, 
there are only sbght differences in the relative values of the inorganic 
factors in the composition of blood plasma and of interstitial flmd 
These differences are referable, in terms of the Donnan law, to the 
presence of the nonpermeating protein ions in the plasma Intra- 
cellular fluid, however, presents an cleclroljde pattern which differs 
widely from that of the extracellular fluids Here, instead of sodium, 
potassium is the chief factor in the total fixed base value and phos- 
phate almost replaces chloride The mechanism which permits these 
large differences in the lalues for the nidnidual electrolvtes m the 
two adjacent fluids has not been discovered It is ei ident from their 

From Oie Department of Pediatrics Harvard Medical School and from the In 
fanta and Children s Hospitals 
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chemical anatomy as described by tlio dingrams that intracellular fluid 
cannot be used, ns is interstitial fluid, in support of the blood plasma 
and also that the materials therapouticnllj supplied for replacement 
of interstitial fluid will not repair a loss of intracellular fluid 
Does the withdrawal of interstitial fluid which dehydration pro- 
duces proceed without disturbance of intracellular fluid volume t 
There is evidence which indicates an accompanying loss of mtracellu 
lar fluid It has been found that when intcrstitinl fluid is removed by 



Rle L — Showlne tho relattr« ralirt* for tho concentmtionj of eltetrolrtc* In body 
fluid*. Tho vilue* for tho cation* or potential b**o aro roperimpo*ed In mo left hand 
column* and tho*o for the »cld r*d!ole* In tho rli^t hand column*. The data rOTre»ont 
In® Intorrtltlal fluid are from cerebroeplnal fluid and tho*e for Intracellular fluid are 
from moacle tlnue. 


diuretic agents there occurs also a much smaller but appreciable with 
drawal of intracellular fluid * * Apparently, a reduction of the vol 
nine of interstitial fluid in the body docs to some extent mterfere with 
the maintenance of a normal volume m the adjacent intracellular com 
partment 

In the studies just cited tho information regardmg the source of the 
fluid removed from the hodv was obtnmed by measuring the excretion 
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of sodium and of potassium in the unne If the fairly satisfactoiily 
estabhshed pioposition that a loss of electrolyte from the body is ac- 
companied by a corresponding amount of water be accepted, measure 
ments of a loss of sodium and of potassium can, as the data m Fig 1 
indicate, be used to calculate respectively a withdrawal of extracellu- 
lar and of intraceUulai water This piemise is used in an investigation 
of body fluid losses bj infants in the advanced and severe stage of diai- 
rheal disease, the results of which are presented m this paper The chief 
item of attempt was to learn whether or not theie is a considerable loss of 
inti acellular flmd in addition to the lai-ge loss of interstitial fluid 

PLAN OP study 

Two infants weie studied over a period of twenty-foui hours un 
mediatelv following their entrance to the hospital Both were suffei 
ing severelj from diarrheal disease with vomitmg and were exten- 
siveh dehydrated So far as could be determmed, no food had been 
retained for several days They ueie given no food during the twenty- 
four hour period but did receive salt solution subcutaneously and glu 
cose solution mtiavenously The substances measuied m the unne 
and stools may therefoie be taken as deseiibing losses from the body 
Sodium and chlonde from the administered salt solution can piobably 
coiiectlj be included in this statement since the quantities supplied 
were doubtless less than the deficits which dehydiation had pioduced 
"With the hope of obtaining a unne specimen before beginning treat- 
ment, the fluids were not administered until after the first eight hours 
Catheterization then, however, failed to prodnce a specimen The in- 
fants weie thus e\identlj anunc, and the unne secreted during the 
subsequent sixteen hours may be regarded as a response to the fluids 
given The infants were comfortably immobilized on the metabohsm 
bed and a collection of urine and of stools over the twenty-four hour 
period was obtained In order to insure a complete unne specimen, 
the infants were cathetenzed at the end of the penod One of the 
infants (A) lomited a few cc of fluid With this exception vomiting, 
which had been frequent before entenng the hospital, was absent dur- 
ing the penod of studj' Blood samiiles were taken at the begummg 
and at the end of the tu enty-four-hour mten al 

Measurements of total fixed base, sodium, potassium, phosphorus 
and nitrogen v ere obtained from both urine and stools The concen- 
trations of total fixed base, cldoride, and earbon dioxide content were 
determined in the serum of the blood samples, collected and separated 
under oil 

The following methods of nnolisis were used total liasc hv the method of ilske-', 
sodmm hi uranj-l zinc acetate precipitation ns described by Butler and Tathill«, 
potassium by Fiske's modified eobaltinitrite method in which potassium is 
reprecipitated as potdssium acid tartrate", phosphorus bi the method of Eiskc and 
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Sabbarow*, chloride by Plcke and Lin s method of wnt aihing with nltrie acid 
and potassium permanganato and Tolhard tltmtlonB, carbon dlorido content of the 
smun according to an Slyko and Sendroy'® and nitrogen by macro-Kjeldahh 

RESULTS AND DISCUSSION 

If tile loss of body fluid in diarrheal disease caused bv failure of 
reabsorption of gastrointestinal secretions is limited to extracellular 
fluids and if the quantity of intracellular fluid presenting for ex 
crction 18 detenmued only by tlie extent to which body protoplasm is 
destroyed os a result of the factor of fasting which the situation con 
tains, the composition of the fixed base excretion in unne and stools 
can be postulated readilv by reference to the diagrams in Pig 1 In 
other words nenrlv all of the fixed base in the stools should be sodium 
and, owing to tbo sodium deficit thus produced within the body, no 
sodium should be permitted to enter the unne The fixed base in the 
unne should consist chiefly of potassium, the amount of which should 
correspond to the extent of the destruction of body protoplasm as in 
dioated by the nitrogen excretion 

The measurements actually obtained from tlie two infants (Tables 
I and n) extcnsiTelv disobey these expectations In both instances 
the quantity of potassium in the stools is, in relation to sodium, very 
ranch larger than would be expected on the basis of the relatively 
small value for potassium in gastrointestinal secretions and in the 
extracellular fluids (Fig 1) The unnea both contain appreciable 
quantities of sodium which however, are small fractions of the amounts 
of sodium suppbed by the administered salt solution The expected 
considerable excretion of potassium is found When, however the 
loss of intracellular fluid calculated from the unne potassium is com 
pared with the loss of fluid as estimated from unne nitrogen it is 
found to be much larger These calculated values are given in the 
third section of the tables * It thus seems that potaasiura and a cor 
responding quantity of intracellular water are excreted xn the unne 
to a much greater extent than can be accounted for bv the destruction 
of body protoplasm as measured by the nitrogen excretion t The 

Thft formulae xue«5 In calcnlatlns the «rtm and Intracellular fluid lo*»e* wero 
tivoee of Petera and Van 81>ke« 

t B K _ yjgj, extracellular -water loat. 

= utera of Intracellular -water loat. 

hi which Na and K repreaent mllUrram equlvalenta of b«*e found. An rejarda the 
0 0 value for extracellular water In urine which waa found for both Infanta, It may 
^ noted that tho factor 0 415 K In the flrat equation produced valnea for Na from 
Intracellular water of 1.10 m-eq for Infant A and 1.11 m-eq for Infant B, which 
very ^oaely cancel the found valnea for Na given In the table, 1 97 m-eq and 1 IB 
m-eq reapectlvcly 

The Intracdlular fluid loaa coircapondlns to deatructlon of protoplaam waa calcu 
lated fro m tlie formula 

Nltrocen (cm.) x 9 S x 71 = ac. water 

tAny nltrocen loat throuah the akin could not account for the exce*» of ex 4 aatJon 
of Mtnaalom over nitrogen In the nrlne and otoota aj available data Indicate that the 
rado of mtr u c en to potaeelum In awent ta leaa than that obtaining In protoplasm. 
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simplest explanation of this finding is that, in addition to the release 
of Tvater from destroyed protoplasm, there occurs a withdiawal of 
water from tissue cells The extent of this withdrawal of intracellular 
water is measured hi subtracting the i alue for released water, calcu- 
lated from the nitrogen measmement, from the total excretion of 
intracellulai watei calcidated from the potassinm excretion In the 
stools the value foi “mthdiawn” ivatei thus obtamed constitutes 
much the gi eater part of the excietion of mtracelltdar water, and is 
approxunately as large a quantity as the extracellular water loss cal- 
culated from the sodium content of the stools The total value foi 
“withdiawn” mtraeellular vater in the iirme and stools taken to 
gether is, in both experiments, actually laiger than the total excre- 
tion of extracellular water 

The measurements obtained fiom the initial blood serum samples 
show extensve changes fiom their noniial lalues for the three quan- 
titatn ely important stnietural factors and demonstrate that the proc- 
ess of dehydration has passed the point beyond which the plasma 
cannot be accurately sustamed by water and materials from the inter- 
stitial reseivou 

The major finding from this study of two infants m an advanced 
stage of dehydration is the eiidence just presented demonstratmg 
that, m addition to the loss of intei-stitial fluid, which we are accus- 
tomed to regal d as the essential event, there is operative also a proc- 
ess of withdrawal of mtraeellular fluid produemg a water loss which 
IS quantitatively ei en larger than the loss of interstitial water 

The data obtained from these infants do not explain the process of 
withdrawal of intracellular fluid An especially puzzling feature is 
its removal to a large extent in the stools, which under the conditions 
of this study, are assumed to be composed of gastrointestinal secretions 
in which the concentration of potassium has approximately the same 
small value found in the blood plasma, 5 0 m eq per liter In the stools 
tiom these infants, the concentration of potassium was for A, 39 5 
m-eq per liter and foi B, 47 5 m-eq per liter The disability of renal 
function, which is a consequence of se^ere dehydration, probablj 
somewhat raises the lei el of potassium in the plasma Direct infor- 
mation on this point is unfortimately lacking It has been found, 
however, that in advanced renal disease the concentration of potas- 
sium IS rarely more than double the normal value The subjects of 
this study received glucose solution which presumably enabled the 
kidneys to operate fairly accurately as mdicated by the secretion of 
a sizable volume of rather dilute nrme It is, therefore, altogether im- 
probable that potassium accumulated in the extracellular fluids to an 
extent sufiSeient to explam directly the high values found m the stools 

There is some temptation to suggest a substitution of potassium foi 
sodium hr the secretorv* mechanisms in supporting the required osmo 
lar \alue of the mtestinal fluids That the total concentration of 
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clectroljies ivaa siiataiiied at approximately the body fluid level is 
ahoivn by the rough agreement of the total fixed base coucentration 
in the atoola with the values for fixed base foimd in the plasma It is, 
however, physiologically unlikely that unusual substances could be 
employed m the construction of secretions and, since those infants 
received sodium chloride solution, there is little basis for supposing 
a purposeful or compulsory substitution of potassium and phosphate 
for the regularly used materials, sodium and chloride 
Another conjecture contains, to our minds, some degree of prob 
ability This consists in premising a much more rapid absorption of 
sodium than of potassium from the bowel with the result that the 
potassium content of the stools represents an accumulation denved 
from the small quantities present in normally constructed secretions 
In support of this surmise an obsenntion made by one of us may be 
cited In the case of a normal subject when the food contains sev 
eral times as much sodium ns potassium and, moreover encounters 
during digestion secretions which contain twentv five times as much 
sodium as potassium, more potassium than sodium is found in the 
stools Assuming no rcabsorptiou of potassium, the concentrations of 
potassium found in the stools of these two infants with diarrheal dis 
ease desenbo an approximately tenfold concentration of gastrointes 
tinal fluids containing, wlien secreted, the normal ^nlue for potassium, 
6 0 m eq per liter luterestmgh it mn\ also be seen m the tables that 
the concentration of phosphate m the stools is closely ten times the 
value found in normal blood plasma 2 5 m-eq per liter Since un 
der normal circumstances there is very httle reabsorption of pbos 
phate although potassium is extensively returned to the body fluids, 
this parallel relationship of the concentrations of potassium and phos 
phate in the stools of these infants to the normal blood plasma values 
suggests that diarrheal disease interferes more or less completely with 
the reabsorption of potassuun In the case of the infant B, whose 
stool volume was very large 1*12 c c , a total secretion of nearly 
2000 0 c of intestinal fluids would be required to account for the ten 
fold concentration of potassium found This is a large figure for the 
secretions but is uot of an impossible order of magnitude The 
twenty four hour "v olume of gastromtestinal secretions for a normal 
adult 18 S-10 bters and the surmise is permissible that the volume of 
the secretions may be much increased in diarrheal disease Also, a 
slight increase in the potassium concentration m the plasma above 
the normal value which is a not improbable event m severe dehydra 
tion would greatly reduce the calculated volume of secretions For 
instance if the plasma potassium in the infant B be taken as 7 5 m eq 
per hter instead of the normal value 60 m eq per liter, the volume 
of seorctions required to produce tlio concentration of potassium found 
in the stools would be 1200 c c instead of 2000 o c This explanation 
of tlio large excretion of potassium in the stools If it could be estab 
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lished, would describe a piocess of ivithdiawal of intracellular fluid 
operative whenever abnormal circumstances pioduce a partial inter 
ference with the reabsorption of gastrointestinal secretions 

The presence of an intracellular fluid loss comphcates our concep 
tion of the process of dehjdiation and disturbs our confldence in the 
therapeutic adequacj of parenteral treatment Since repair solutions 
must be placed in the i asculai oi in the interstitial compartment, they 
cannot contain with safetj’’ the mtracellnlar materials, snch as potas- 
sium and phosphate, at concentrations above the small values pre- 
scribed for them in exti acellular fluids The solution devised by 
Hartmann contains potassinm appropriately to this extent It is evi- 
dent, however, that such solutions cannot provide an adeqnate re- 
plenishment of intracellular mateiials Parenteial therapy has a large, 
often dramatic, effectiveness It must be admitted, however, that it is 
not alwaj s successful and it ma} be hoped that recognition of an addi- 
tional pathologic piocess in the situation will eventnally produce 
supplenientarv measures which nill pi ovule a moie complete control 
of the severe stage of dinnlieal disease 

SUM MAHl 

Estimations ot the extent and souice of losses of liodv fliud by 
infants in an adsauced stage of diaiTheal disease weie obtained from 
ineasiu ements ot the excietion of sodium, potassium and nitiogen in 
the nunc and stools 

It Tias found that intiacclhilai fluid is excieted in both uiiiic and 
stools to an extent much gi eater than can be accounted for by le- 
lease of water duo to destruction of protoplasm The additional watei 
IS regarded as withdrawn from tissue cells The total quantity of 
withdrawn intracellular water ivas found to be larger than the loss of 
interstitial water 

According to the finelings in this study a loss of intiacellular fluid, 
111 addition to a loss of extracellular fluid, must be recognized m the 
process of dehvdration produced be dianheal disease 
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OBSERVATIONS ON THE EFFECT OP AGING ON THE 
POTENCY OP SPRAT DRIED ANTISCORBUTIC 
MATERIAL 

Henri J Gerstenheroer, iE D , Donalda N Shith, B S , and 
G L Haoker, MJ) 

CliEVELANT>, Omo 

A TTEilPTS to protect the ■\itftTnin C content of vanonB fmits and 
vegetnblca and to obtain it m a concentrated and preserved form 
have been made rather ancccsafnlB from the standpoint of retaining a 
high degree of the potency of tlic ongpoal material by various work 
ers (Chick, Hnme, and Skelton,' Givens and Cohen,* Givens and 
McClugage,* Harden and Zilva/ Harden Zilva and Still,® Givens and 
McClugage,® and Harden and Robison*) 

Givens and iEcClngage'’ in their experimental study of spray-dned 
orange guice found that it had retained practically all of its potency 
three aud a half months after mounfacture Tliey conclnded their 
article with the following sentence *It is suggested that the dried 
orange juice will serve as a convenient antiscorbutic for use in infant 
feeding, on polar expeditions, in the navj, and for soldiers during war 
This material, however, later on was found to be, m practice, very 
hygroscopic 

Goss • in 1926, made a definite statement bnnging out this point in 
lus report on orange juice which had been dried by the spraying proc 
ess two years previously, and which had been found to be still anfQ 
olently potent to enre guinea pigs from scurvy in n dose no greater 
than that required for fresh orange jnioe 

Harden and Robison* also referred to the hygroscopic qualities of 
the concentrated orange juice 

This hygroscopic ohnractenstio of orange juice concentrated alone 
or with cane sugar, represents a severe handicap in the use of dried 
orange juice as a practical antiscorbutic 
Bassett-Smith • in 1920, -witbont particularly commenting on this 
point, seemingly overcame this difficulty by mixing concentrated lemon 
juice with lactose and gum tmgacanth, puttmg the material in lozenge 
form- He found that the antiscorbutic potency of this preparation 
had been retained at the end of twelve months 

The Laboratory Products Company manufacturers of 8MA , being 
mterested at my behest m making SM A Powder antiscorbubc, finally 
produced a spmy-dnod orange juicc-lactose comhmation which was 

Worn the Bahle* and Children* llocpltn] nnd the Dehonment of PedUtrlai of 
the School of Medicine, Western Reserve Uttlveriltj 
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but slightly hygroscopic This material was tested in a preventive 
and in a euratne manner on guinea pigs, both at the time of manu- 
facture and thereafter at intervals of one to sei enteen months Mate- 
rial from one of the lots of orange juice dried in this manner was fed 
to a scorbutic infant fifteen months after its manufacture 

Beginning with 1924, practical experience with the incorporation of 
the antiscorbutic vitamin m a powdered milk was obtained when, at 
my suggestion, in the manufacture of Piotein S M A 20 c c of lemon 
juice per liter of milk weie added in the hope of making this mixture 
antiscorbutic Protein S M A is a powdered acid protein milk similar 
to lactic acid and casein mdks, and has a Ph of 4 6 This acidity was 
obtained by adding lemon luice and also lactic acid produced by con- 
trolled bacterial fermentation of the milk 

In order to be quite certain that a pou dered milk to which the anti- 
scorbutic ntamin has been added is m reabtv antiscorbutic, it is neces- 
sary to make observations on its antiscorbutic properties weeks, 
months and preferably years aftei its manufacture Smee 1924 six 
patients with infantile seurv'y at the Babies and Childrens Hospital 
have been fed this material from five to twentv-tliree months after 
manufacture The data obtained on these patients and those on the 
one human infant and the guinea pigs fed the powdered orange jnice 
described above form the basis of this communication 

FRESH ORANGE JUICE, SPRAT DRIED AS A CONSTITUENT OF A 
LACTOSE ORANGE JUICE MIXTURE 

In the fall of 1930 two different lots of fresh orange juice were pow- 
dered by the spray drymg process That powdered m September has 
been called Lot No 1 and that powdered m October Lot No 2 Lot 
No 1 was tested for vitamm C potency both by the preventive and by 
the curative methods, whereas for Lot No 2 the curative method only 
was employed 

The powdered orange juice was mixed with water in a manner to 
make the solution equivalent in content of solids to the fresh orange 
juice from which it was made For each test of powdered orange 
juice, a control group of gumea pigs was fed an identical amount of 
fresh oiange jiuce The diet given both groups of animals was one that 
has resulted consistently, during a most extensive experience covermg 
many years, in the production of a scumy in guinea pigs that is fatal at 
the end of three to fii e weeks after its institution Both the fresh orange 
juice and the powdered orange juice solutions were fed daily to the 
animals with medicine droppers The curves on the informative charts 
(Pigs 1 2 and 3) represent the average weights of the three gumea 
pigs used m each group 

Lot No 1 was packed after drymg mto small tin cans, the am con- 
tent of which was not replaced by nitrogen Lot No 2 was placed m 
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papci bags ivliicli wei e closed itli adhcsn e tape and placed togethei 
lu a laige ten-gallon milk can, the co%ei of winch was tightlj closed 
It lemained m this eiiMronincnt until July, 1931, when it nas re 
packed under nitiogen in small tin cans 

Fig 1 shows that powdered oiange juice Lot No 1 uas as effective 
as flesh orange juice in pieventing and in curing scurij" fifteen 
months after its manufacture Inasmuch as the fiesh orange juice 
used in feeding the contiols was fioiii a diffeient lot of oranges than 
that used at the time of dijnng, this lesult does not piove that Lot 
No 1 lost none of its antiscoibutic -salue Hon ever, ve feel justified 
in assuming that whatevei loss oecuired vas small, and is of no prac- 
tical significance 

Fig 2 shows that Lot No 2 also letamed sufficient antiscoibutic 
potency to cure the guinea pigs of their sciiii^ In the fiist e'lperi- 
ment, made when Lot No 2 was one to tv o mouths old, the jiow dered 
orange juice was as effeetne as, if not even sbghtly moie so than the 
lot of flesh orange juice used, judging fiom the angle of the v eight 
curves In the second expenraeut, made when Lot No 2 was fifteen 
to sixteen months old, the weight cuine of the guinea pigs fed the 
powdered orauge juice was not quite so good as that obtained when 
Lot No 2 was fed at the age of one to two months This might be 
considered an indication of a slight i eduction in potenej Howevei, 
that this conclusion is not necessarily correct is shovn by Fig 3, which 
demonstrates that the cuivc ot the guinea pigs fed iiesh orange juice, 
at the time when Lot No 2 at the age of fifteen to sixteen months was 
bemg fed, is piactically identical with tlie cuiie produced by the lat- 
ter group of guinea pigs and neaily equallj" different from the curve 
produced by the scorbutic guinea pigs uliile being fed Lot No 2 when 
it was one to two months old Envuonmental conditions affecting the 
animals, probably better than any other factors, can be assumed to 
have been responsible for this interesting finding 

This interpretation is given apparent corroboration by the rapid 
cure produced by feeding at practically the same time — namely, dur- 
ing January to March — Lot No 2 to a patient with verj-^ severe in- 
fantile scurvy, in doses equivalent to a total of 45 c c of fiesli orange 
juice per day (Fig 4) 

This patient, R K (No 5580), was one year old when the diagnosis 
of a very severe infantile scurvy was made He showed the most se- 
vere form of scorbutic rosary seen bv us (Fig 5) His gums were 
pathognomonic and the position of his lowmi extremities was charac- 
teristic He had been suffering from a purulent otitis media for some 
time, and a double mastoidectomy had v eiy recently been performed 
Drainage was not ceasing and the tempeiature was not dropping as 
had been expected after operation The data presented by Fig 4 show 
the marked curative effectiveness of powdered orange jmee Lot No 2 
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the administration of which represented the only change mstitnted in 
the care of this patient Fig 6 , presenting a photograph taken twenty- 
three days after treatment, convincingly shows the improvement m 
nutrition and m the use of his legs Fig 7 gives a photographic re- 
production of the roentgenograms of the femui’s of this patient, taken 
just before treatment was begun It presents the well-knoivn changes 
so characteristic of scurvj’’ Figs 8, 9, and 10 (seventeen, twenty-one, 
and thirty-nine days after therapy) beautifully demonstrate both the 


Fifi- 6 



Fitr 6 

Figs 5 and 6 — JL IC No 5680 


extensiveness of the subperiosteal hemorrhages and the therapeutic 
effectiveness of Lot No 2 It will be noticed in Fig 10 (thirty-ninth 
day) that the organized subperiosteal hemorrhages had been reduced 
m size on the inner sides of the femurs and had disappeared entirely 
on the outer 

At this time the supply of Lot No 2 available for use for this infant 
was exhausted, and therefore 45 c c of fresh orange juice were admi n - 
istered Fig 11 presents the photograph taken at the end of seventeen 
days of fresh orange juice administration, and Fig 12 that taken on 
the thirty-eighth day Figs 11 and 12 correspond in time mterval after 
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the beginning of fiesh oiange jiiice tlierapj intli Figs 8 and 10 for the 
tune interval following the giving of Lot No 2 of powdered orange 
juice 

FRESH LEMON JUICE, SPRAT DRIED AS A CONSTITUENT OF PROTETIN S M A 

From 1926 to 1932 siv patients inth infantile scurvy ivere fed Pro- 
tein S M A at the Babies and Childrens Hospital as the only food and 
as the only source of the antiscorbutic vitamin Figs 13 to 18 present 
informative charts giving diagnostic, therapeutic, symptomatic and 
prognostic data m detail The amount of the lemon juice consumed 
as a part of the Protein S JI A is shown at the lov er left hand corner 
of each chait 

All of the infants with teeth (Figs 13, 17, and 18) showed charac- 
tenstieally swollen, spongy, bluish red gums (see as example Fig 19, 
patient ES, No 3911 [chait Fig 17]) The others, of course, hav- 
ing no teeth, were negatic e in this respect 

In each of the six infants a rosary of the bayonet type was pres- 
ent (see as examples Fig 20, patient G P , No 170 [chart Fig 13] 
and Fig 21, patient E B , No 3774 [chart Fig 16] ) That these 
rosaries were scorbutic and not rachitic in nature can be accepted 
without question for five of the patients (G P No 170, A S No 774, 
A Z No 2094, E B No 3774, and ES No 3911) for the following 
reasons (Table I) 

(1) These patients nere fed SMA for many months before the 
treatment of scurvy was begun Tlus food in our experience has 
nevei failed to cure en the severest form of the regular low phos- 
phorus or low calcium types of infantile rickets 

(2) The blood serum calcium and the morganic phospJiorus find- 
ings were essentially normal and certainly not characteristic of a 
rickets which would pioduce so decided a rosary 

(3) Weekly roentgenograms, both at the time when antiscorbutic 
treatment was begun and during the period of this treatment, showed 
no emdence of rickets 

(4) The losanes disappeared m each instance upon the admimstra- 
tion of the antiscorbutic therapy instituted and without the additional 
use of the antiiachitic factor beyond that already being administered 
previous to and during the development of the scurvy (See Fig 22, 
patient E B , No 3774 [chart Fig 16], showmg the effect of seventy 
days of antiscorbutic therapy begun when Fig 21 was taken ) 

All of the infants showed someu here in the osseous system, as stud- 
ied by x-ray examination, changes that are chaiactenstic of scurvy 
The location of these lesions was not uniform m all cases However, 
the lower ends of the femuis predominated as the region showing the 
most clear-cut changes In none of the children were subperiosteal 
hemorrhages found to the extent shown in patient E K , No 5580 
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Flc. It— O P No 170 (P A = Protein a M A.) 
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Pig 15— A. Z. No 2094 



Pie 16 — R B No 3774 
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(Pigs 8, 9, and 10), in whom the tendency to lioraorrliage CMdently 
existed to a very marked degree 

A conclnsno proof of tlie scorbutic nature of tlie patbologie coudi 
tion of the bone observed is the fact that all of the lesions improved 
and the bone sooner or later returned to normal solely upon the 
administration of the antiscorbutic vitamin in the form of Protein 
SAT A (see as examples Figs 23, 24, and 25, patient A Z , No 2094 
[chart Pig 15], and Figs 2G, 27, 28, and 29, patient D S , No 3970 
[chart Pig 18]) 

It IS relatively cafrv to recognize m the roentgenograms early im 
provement of the scorbutic changes in a bone but it is at times diffl 



FlC- so — a P No. 170 (chart II) 


cult to know when the bone, after the institution of antiscorbutic 
therapy has reached a complete restitution to normal McLean and 
McIntosh^® called attention to this fact In their interesting contnfau 
tiOE on ‘Healing in Infantile Scurvy as Shown by S Rav 

The roentgenograms of patient A Z show the femurs, first at the 
beginning of Protein SAI*A feeding (Pig 23 taken March 1, 1928) 
second seven days later (Pig 24 taken March 8) at which time an 
increase in the contrast between the excessively calcified line and its 
adgolnmg zone of rarefaction had been produced by the treatment, 
and, third at the time of the disappearance of the rarefied band 
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(Fig 25, taken March 19, 1928) with an accompanying improvement 
m the hone structure, eighteen days after the feeding of Protem S M A 
and three days before the addition of fresh orange juiee 

McLean and MeIntosh^° also have called attention to this tempo- 
rary effect of antiscorbutic treatment m augmenting the contrast be- 
tween the zone of preparatory calcification and the adjoining band 
of rarefaction (See Pig 24 ) This contrast between the band of 
rarefaction and the excessively calcified zone of preliminary calcifi- 
cation is particularly clearlv seen m Pig 26, taken Jan 4, 1930 (pa- 
tient D S, No 3970 [chart Pig 18]) Two weeks later the band of 
rarefaction (Praenkel’s Trummerfeldzone) has practically dis- 
appeared, with an increased filling out and calcification at the lower 


Fiff 21 



Fie 22 


Figs 21 and 22— R. B No 3774 (chart Fie 16) 

end of the bone, which on the left side extends sbghtly underneath 
the periosteum where probably a hemorrhage had occurred (Pig 27, 
taken Jan 18, 1930) Ten days later (Pig 28, taken Jan 28) a fur- 
ther decided improvement in the direction of calcification and in 
contour fonnation has been made 

This very evident improvement m the scorbutic bones of patient 
D S , No 3970, while coinciding with the disappearance of other 
symptoms, for instance the swollen gums, was not accompanied by 
the production of a satisfactory weight curve nor by a normal tem- 
perature curve After the taking of the roentgenogram shown m 
Pig 28 (Jan 28, 1930), 5 gm of brewer’s yeast powder were added 
to the diet three times daily, without any effect on the weight curve. 
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for tins did not rise above its previouB le\ el until fourteen days after 
the administration of the breiver'a yeast, at which time, paradoxically, 
the temperature curve as a result of mtercurrent infections became 
e^en more abnormal 

A verj similar experience regarding the delayed return of the 
weight curve to a normal form, m the faee of roentgeuographic heal 
mg of the scorbutic bones, occurred a few weeks earlier wiih patient 
R S, No 3911 (chart Fig 17) to whose Protein S MA brewer's 
yeast was added on the thirtieth day after the beginning of therapy, 
m the hope of improvmg the weight curve TJie failure to obtain a 
positive result at the end of a week wos responsible for the addition 
of 5 c c of fresh orange juice dailv to the Protein S MA, and pow 



Plff 2S. Fie 26 

FlC*. It 26— A. Z. Na 2094 (chart Fl*. It) Pit 23. taken March 1 lltA Plff 
ti, taken UaJ-ch S. 1128 Pip 26 t^en March 19 1928 

dered yeast While the weight curve rose thereafter it did so in an 
erratic and unconvunoing manner from the standpoint of assummg 
that the antiscorbutic content of the Protein SAIA, was mndequato 
The previously described course of patient D 8 No 8970 (chart 
Fig 18), to whose Protein S3LA only yeast was added and no or 
ange jmee clearly emphasues the correctness of this interpretation 
inasmuch as the weight curve of this patient was gust as good as, if 
not a little better than, that of patient K, 8^ No 3911 even after the 
addition of the fresh orange juice Both patients were fed from the 
same lot of Protein SAIA- 

Intercurrent mfections, some patent end some occult, m all prob 
ability are responsible for the development of this picture m acorbu 
tie infants even though liberal quantities of the antiscorbutic vitamin 
have been administered and even though specifically scorbutic symp 
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toms disappear (See Pig 15, A Z , No 2094 ) McLean and 
McIntosh, who gave to all of their patients the large dose of 90 c c 
of flesh orange juice dady, have seen patients suffering from infec- 
tions lemam stationary m weight for weeks 
Such observations indicate that, while the conclusions of the au- 
thors (Aron,’^ Nassau and Singerj^^* Abels,” and Stem^^) who have 
pomted out that dystrophy and dysergy uhich deielop durmg the 
so-caUed latent stage of scurvj' are responsible for the development 
of infections in scorbutic infants, aie correct, there apparently are 
infections of another pathogenesis Avhich develop and continue to per- 
sist in scorbutic infants even though the basis for the existence of 
the specificallj scorbutic dvstrophv and dysergy has been remoied 
by the admmistration of the antiscorbutic mtamin in adequate and 



Fig 26 Fig 27 

Figs 26 and 27 —-D S No 3970 (chart Fig 18) Fig 26 taken Jan 4 1930 Fig 

"7 taken Jan. 18 1930 


very liberal doses durmg a sufficiently long period McLean and 
McIntosh also refer to such cases m their contribution 

This IS the prmcipal reason, m our opimon, why the iveight curves 
of all of the six scorbutic infants fed Protem S M A did not respond 
with a rather immediate and contmuous upturn, as did patients R B , 
No 3774 (chart Pig 16) and G P, No 170 (chart Pig 13) Another 
factor, however, can be accepted as also havmg played a role m hrmg- 
ing about this result , namely, the age and weight of the mfants at the 
time the antiscorbutic therapy was institutei It will he seen that 
the infants presentmg the best weight curves after the institution of 
Protem S M A feeding were relatively more underweight for their 
ages than were those whose weight curves did not do so well 
It IS clear from careful recapitulation of the data presented by the 
graphic charts and by the roentgenograms that enough of the anti- 
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scorbutic power of tbe 20 c c of lemon jtuco added to eaob liter of 
Protein S at the time of manufacture remained to make it ade 
quateljr antiscorbutic, even thoueh periods of from five to twenty three 
months had elapsed since its manufacture "Wliat might be called the 
best result as obtained with the Protein S M A used for patient 



G P , No 170 (chart Fig 13), which was fifteen months old at the 
time of feeding The oldest Protein SilA. twenty three months of 
age was fed to patient A. Z , No 2094 (chart Fig 16) and, while not 
80 eflTective, did as well so far us the weight curve is concerned as did 
the subsequent additional daily administration of GO o c of fresh or 
ange juice, a finding which clearly does not warrant the conclusion 
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that the Protein S M A had lost its antiscorbutic power As a mat- 
ter of fact, the healing of the bones as demonstrated by the roent- 
genograms shows that the Protein S M A did retain antiscorbutic 
potency 

That the antiscorbutic potency of Protein S M A is retained to a 
satisfactory degree can be accepted from the difference in experience 
obtamed with it and with regidar S M A in the feeding of mfants 
We ha\e never had a patient brought to us with scurvy who had been 
fed Protein S M A , wheieas mfants fed regular SMA have been 
admitted ill with seuivy This diffeienee undoubtedly is due to the 
difference in the content of the antiscoibutic mtamin m the two milks 

CONCLUSIONS 

1 Fresh orange juice, spray dried as a constituent of a laetose or- 
ange juice mixture, was found to retain its antiscorbutie potency in a 
practically undimmished degree for at least fifteen months after its 
manufacture 

This conclusion was reached upon the basis of observations made 
on groups of scorbutic guinea pigs and on one very seiere case of 
infantile scurvy 

The scorbutic guinea pigs were cured by the daily admmistration 
of an amount of the spray-dried orange juice equivalent to 3 c c of 
fresh orange juice, and the human infant by the givmg of a daily dose 
equal to 45 c c of fresh orange jmce 

2 Fresh lemon juice, spray dried as a constituent of Protein SMA, 
an acid protein milk to which are added at the tune of manufacture 
20 c c of lemon juice per liter, possessed, five to twenty-three months 
after its manufacture, antiscorbutic potency adequate to cure scurvy 
m six scorbutic infants, as judged clmically and roentgenologically 

The weight curves m the two infants who were decidedly under- 
weight for their respective ages responded with an immediate, de- 
cided, and contmuous upturn, whereas the weight curves of the four 
remammg infants who were not so much underweight did not so 
respond, even though the clmical and roentgenological symptoms of 
scurvy had disappeared In two of these four infants additional ad- 
ministration of the antiscorbutic vitamin in the form of fresh orange 
juice did not alter the weight curve results at the time Infections 
that were present in these infants on a nonscorbutic basis were ac- 
cepted as the prmeipal cause for the irregular weight curves produced 

The SIX infauts received dady m the form of Protem S MA , which 
was taken as the mfants' sole source of food and of vitamm C, at dif- 
ferent periods the equivalent of 9 to 24 c c of lemon jmce 

The lots of Protem S MA used were made at different periods be- 
tween the years 1924 to 1930 



oeustenbciwer et au ANnsronnuric matehial 


111 


3 No case of 8cnr\'> in infante fed Protein S M A Uos so far come 
to our attention This findinp further indicates tlial Protein S is 
adcqnatel} antiscorbutic. 
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DIPHTHEEIA IMIIUNIZATION WITH CONCENTRATED 
TOXOID INTRADERIIALLY 


Alton Goldbloom, MD, PRC P (C), and David L Klein, MD, 

DPH 

Montreal, Canada 

T he intei-val between the administration of the last dose of diph- 
theria toxoid and the development of immunity is approximately 
three months It is true that many children aie immune before this 
time^ and also that a number aie not immune at the end of this period, 
as has been amply demonstrated by Schick tests “ We have, in this 
woik, attempted to find a means of more rapid active immunization 
against diphtheria We have tried to profit by the suggestions of 
Stewart and Rhoads,® and by the subsequent work of Brodie and Gold- 
bloom,^ where the superiority of the intiadeimal over the subcutaneous 
route in i mm unization against poliomyelitis was show The use of 
Lowenstem’s ointment' ' and Schick with his mtradermal B C G ^ have 
also demonstrated the efficacy of the dermal route in the production of 
immunity We theiefore determined to test the value of concentrated 
diphtheria toxoid admmisteied intradermally The mtradermal route 
has previously been attempted by Gortei and Hiunink? and Rohmei 
and Levy® who used toxm-antitoxm mixtures, and also by Opitz®“ who 
used toxin dilutions as well Tlirough the interest and cooperation of 
Doctors Fitzgerald and Fiaser of the Connaught Laboratories of the 
Umversity of Toronto, we have been supplied with concentiated toxoid 
prepared by precipitation with acetic acid m the cold This concentrate 
was of such strength that 0 2 c c was the equivalent of 1 c c of oidinarj 
toxoid as supplied for general use 

A prebmmary group of twelve children, all Schick positive, was 
chosen, and in 3 ected mtradeimally, nme with 0 1 c c and three with 
0 2 c c of this special toxoid Pour of these became Schick negative 
within SIX weeks, and one became Schick negative at the end of three 
months Four remamed Schick positive Titrations of the antitoxin 
content of the blood weie made in four of this group of twelve children 
One child (M S ), who received only 0 1 cc of concentrated diphtheria 
toxoid intradermally and who become Schick negative within a week, 
showed three months later a blood antitoxin content of more than 
unit per cubic centimeter of blood, which is above the immumty level 
Another child (H M), who became immune at the end of six weeks, 

From the Department of Pediatrics McGill Unl\erslty and the Childrens Memorial 
Hospital Montreal 
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8 ho\sc<l also moro than tnut at the end of t^\o montha. One other 
child, immuiurcd in Uvo montlia, ^ho^^ed moi-c than Oiic child 

not immunized showed, four months after the injections, less than 
unit per cubic centimeter of blood The ages of these children Mined 
bct^\ccn one and one half and aixtctn 3 cars, and seemed to bear no 
relation <0 their antigen forming capabilities TIic details of this first 
expenment arc shoiMi in Table I 


T\nLE I 


NXiTE 

Aoa 

DOSES 

ncAcnov 

POST BcmcK 

. 

INTEIIVAI. 


ii 8 

6 year* 

1 

3 y4 0 cm. 

Negative 

7 days 


ILD 

18 monthfi 

1 

1 Ovl on 

Nepativo 

0 

n u 

IS yean 

1 

17x2 cm 

Nc^tlvo 

0 weeks 

<Mo 

R.0 

11 yean 

1 


Negativo 

0 wtjclw 

A.8tJ 

11 years 

1 

Noac 

Negative 

0 weeks 


J 8 

9 yean 

2 

li»x2JS cm. 

Negative 

12 weeks 


J 1 

10 rears 

J 

Very sever© 

Negative 

5 (IflTK 


aa 



1x1 cm 

PosillTO 

1 week 


tv H 


1 

Kono 

Po*iUv© 

3 months 


J L. 

5 Tears 

O 

[Jsonc 

Poritlva 

4 roontlia 


A. w 

4Ui rears 

Q 

1 eta. 

Positive 

3 tountbs 

I*.P A. 

10 years 

I 

8x4 cm. 

Negatlro 

2 tDoathi 

<^>^0 


Twelve Schkk ro*Ul\ chtllnn. 0 l c-c. eon«TitrBlf«(i toxoid Intradermfllljr 
iTEwatM In 1 cJiOdr^ when drut po*L Sehlck wm found poaltlvc. 


This prclunmatN expenraont dcmonKtnilcd to us that rapid active im 
mumzation against diphtheria was possible 'Wo therefore sclcfctcd an 
other group of fl\o older children, all Schick positive, and gave those 
children 0 2 c.c lllt^adcrmnli^ of the concentrate (Table 11) in a single 
dose Four of these children became Schick negative one at the end 


TAntE II 


NAME 

AOE 

DOfiKS 

UKAOnON 

1 

roar 

scmcK 

imraVAL 

BLOOD 

AKTITOITH 


B. iL 

8 years 


T 104 1 

13x5 cm. 
desquamated 

Neg 

7 days 

Before <^00 
After >Ma 

1 MMAHXB 

Isad dote 
ipave serero 
reactioa 6x6 
em Schick 
|n6g 7 days 
after 2nd 
'dose. 

I*. I 4 . 

0 years 

' 1 

1 

1 

1 

2.6 X 2Ji cm 

1 

1st pOB. 
End nog 

1 8 vrcckB^ 

1 

1 

<2>1 

V. B 

13 yean 

1 

4x8 cm 
T 103 B 

Keg 

Ifi days 

>1 

1 

1 

a E. 

15 years 

1 

3Jlx4 cm-, 
severe local i 

Nep 

2 weeks 

>1 

1 

J T 

7 years 

1 

3x8 cm.' 
pspnle i 

Npb 

I 2 weeks 

>1 



Plvo Schick PojJUv* chDdren »tY«n 0 2 c.c. co&c«ntrnted toxoW lntrQd*nn*lly 
One received ft ftecond done when Bnrt poat. Schiele wa* poaltlve. AU Jmmunlxed. 


of seven daj s and three at the end of fourteen days One child (1/ L ), 
who was Schick positive at the end of two weeks, was given a second 
mtradermnl dose of 0 2 C.C., and one week later showed a negative 
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Schick reaction One boy (R M ), ivko became Schick negative at the 
end of seven days, had a severe local and general reaction with tempera- 
tuie 104° and local erjdhema 13x5 cm Fouiteen days after injection, 
his blood showed an antitoxin content greater than %o tnut per cubife 
centimeter The other four children all showed a titei of more than one 
unit per cubic centimeter We rebed on repeated Schick tests to teU 
us which children were immune and upon the estimation of the anti- 
toxin content of the blood to tell us how much immunitv they had de- 
veloped ^ 


That the Schick test itself, fiequently repeated, maj' be a means of 
produemg an antigenic reaction should be almost self-evident ” ^ 

The Schick test is done by the mtiadermal injection of a small quantity 
of diluted but othenvise unchanged diplitliena toxin, and, in susceptible 
cases, this quantity is suflBcient to produce a local inflammatory reaction 
which m itself is evidence of antigenic activit's We found, for instance, 
that by repeating the Schick test in one Schick positn e child at inter- 
vals of several dajs, the fourth Schick was negative, and the blood 
showed a titei above the immunity level In two other childien so 
treated, the eleventh Schick was still positn e in one and the twelfth 
in the other Thus, m throe cliildien given repeated Sehicks, definite 
immunity was produced in one Eraser, in a private communication, 
has stated that the meie giving of the Schick test can act as a pnmarj 
stimulus It was evident, therefore, that in order to test accurately 
the antigenic powers of the mtiadennal method with concentrated tox- 
oid, the Schick test must be replaced by a method which itself is not 
antigenic For this reason ve discarded anterior and posterior Schick 
tests m some of this work, and determined the state of immunity of the 
children, before and aftei inoculation, by means of directly estimating 
the antitoxin titer of the blood serum 

We selected a group of ten susceptible cluldren (Table III) as de- 
termined by antitoxin titers Six of these received a single dose of 
0 2 c c of the concentrate intradermallv Four of these showed anti- 
toxin contents above the immunity level, one as early as two weeks 
after mjection (M 0 ), two in one month, and one in two months Two 
remamed nommmune Four children, all showing less than %5o units 
of antitoxin per cubic centimetei of blood, received two doses of 0 2 c c 
each, one week mteiwening All showed titeis above the immumty level, 
one at the end of eleven days, two at the end of three weeks, and one 
at the end of twenty-five days One child given 0 4 c c of the con- 
centrate intradermaUy in a single dose (the equivalent of 2 e c of 
ordinary toxoid) showed immunity at the end of one month 


•The first series of antItoHn titers was made by Dr Donald Prascr at the Pom 
nauEht Laboratories In Toronto The other estimates were ma^ In me Laboratory 
of the Childrens Memorial Hospital In Montreal by one of us (D L. K-J 
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There is nppnrcnth sonio relationship between scnsituib to toxoul 
and the rate of the antigenic reaction Iiidmduah Inghh sensitive to 
toxoid (i c , sensitive to the protein of tlic diplithcrm liacilhis toxin) are 
cnsih and mpidlj immunized” those little or not sensitnc to toxoid 
arc more difficult to immunize Fort^ sc\cn cases studied v.erc divided 
into four groups according to the of the reaction after tlie 
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administration of mtradcrmal toxoid concentrate (Table IV) Those 
N\ho had strong local niid general reactions three in number, -were all 
rapid] V immimucd after a single dose gi\en lnt^adc^moll^ ns were 
twelve children who hod strong local hut no gencnil reactions Nine 
teen cluldrcn gave ^cok local reactions, and of these onlj 57 8 per cent 
(le, 11) were immunized, while of thirteen children gning no local 
or general reactions oiih one was imninnized (7 6 per cent) 


Table I\ 


TTPE or BEAonON 

KO or CASES 

NO UIAIUN , 
IZED 

luunKizim 

Strong local and strong general reaction 

8 

T 

100 % 

Strong local reaction 

12 

la 

100 % 

tVeak local reaction 

10 

U 

57.8% 

No reaction 

18 

1 

7 6% 


Another point observed m this work is one that has already been 
recognized by others, namely, that individuals with a moderately high 
titer — near, but below the immunity level — are very readily immunized,® 
while those having extremely low titers are very difficult and sometimes 
impossible to bnng up to the lc\ol of immunitj The same condition 
has, of course, been observed in the production of antitoxin in horses- 
Not all of them react in the same way in producing antitoxin Some 
arc very good antitoxin producers, and others less so In this same 
connection, once a child has passed the immunity level it is quite easy to 
raise the antitorm content of the blood to a very high bter^^ by one 
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or two mtracutaneous doses of toxoid Thus a child showing % unit 
pel cubic centimeter of blood was leaddy raised to 2 units by a single 
dose 

This woxk has been but the beginning of a somewliat different ap- 
proach to the subject of diphtheria immunization m children It is an 
attempt to develop a rapid method for active immunization, and the 
woik done so far seems to point to the necessity of laiger doses, and the 
importance of the production of sensitivity to toxoid in order to obtam 
good results It is along these lines that the woik is now proceedmg 
So far we have shoivn that under favorable conditions it is possible to 
immunize some children rapidly mth a single or at most two doses of 
concentrated diphtheria toxoid, when given mtradermaUy, and that the 
degree and rate of immunization probably depend upon the sensitive- 
ness of the individual to toxoid 
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A t TIAIES it is uuponslblc, from clinical and e^en from hematologic 
‘ examination, to differentiate between agmnulocjrtoiis, aplastic 
anemia, and Fomo se^c^c forms of tlirombocvtopenic purpura The 
fever, the nlcemtivc and necrotic stomatitis or pharyngitis, the granu 
lopenia, the rapid and fatol course eharactcnatic of agmnulocjiosis, 
have all been obsened m cases of aplastic nuemm Sc\erc cases of 
thrombocytopenic purpura hQ\e been reported which presented clmi 
cal and hematologic findings that could easily lead one to make a 
diagnosis of aplastic aiicmin , Fimilarly it is not unlikely that aplastic 
anemia mar be mistaken for tbroinbocy^opcnic purpura, particularly 
m the early stages 

In a recent article on aplastic anemia* it uas pointed out that there 
ma> be some relationship between these throe diseases on the basis of 
hone marrow changes Tins idea first suggested itself to me after I 
had the opportunity of studyung the bone marrow in two fatal cases 
of hemorrhagic purpnm and m one case of aplastic anemia Oppor 
tunity has not been afforded mo of studying the bone marrow lu 
agranulocy’tosiB, and therefore a description of bone marrow changes 
in a case of graunlopcma in a cluld five years old, wluch was recently 
published by Knto and Vorwald,* ’aill be cited 

Changes in the circulating blood elements as determined by the 
usual methods, are in reality indications of disturbances of the hemo 
poietio system in the great majority of cases, if not in all i e , diseases 
of the blood itself do not actually exist, changes may and do occur, but 
these changes are merely evidence that some disease or disturbance of 
the hemopoietic system exists. It is obvious therefore thot the general 
terra under which agranulocytosis, thrombocytopenic purpura and 
aplastic anemia are described as ‘‘diseases of the blood'' is a misnomer, 
and that a oleorer conception of these diseases would undoubtedly be 
obtained if they were described on the basis of bone marrow changes 
Bameshok* stated in a recent article that, since the blood platelets are 
derived from the megakaryocytes of the bone marrow, they should give, 
in association with the study of the number of reticulocytes and non 
trophiles, a complete index as to the activity of the bone marrow In 
this paper the relabonship of thrombocytopemc purpura, agranulo 
cytosis, and aplastic anemia will be discussed from the point of view 
of bone marrow changes 
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ESSENTIAL THROMBOCYTOPENIC PURPURA 

Case 1 — D J, a female, -vias bom at full term and normaUj debvered Several 
hours after birth pctecluae uere observed on the skin and on the mucous membranes 
of the mouth , meconium containing some blood was passed Tho capillary resistance 
test was strongly positne Examination of the blood revealed the following The 
bleeding time was twenty eight minutes, the coagulabon time, four minutes, there 
was no retraction of the clot at the end of twenty four hours, the platelets ntim 
bered 18,000, there were 4,000,000 red cells and 12,000 white cells, the hemoglobin 
(Sahli) was 95 per cent Otherwise the examination was negative The infant was 
given 75 cc of whole blood intravenously, this was followed by a cessation of the 
bleeding from the intestinal tract and a gradual disappearance of the petechiae 
Examination of the blood on the tenth day of bfe, the day of the infant’s dis 



Pis 1 — Case 2 Photomicrosraph of the bone marrow high power The bone mar- 
row is fairly cellular the majorltj of cells consist of mj eiocv tes among which eosino- 
philes are unusually numerous 

charge from the hospital, showed no marked changes from the initial findmgs The 
child appeared well, no petechiae were present, but the capillary resistance test was 
s till strongly positive Unfortunately no detailed examination of the blood of the 
parents was made The subsequent course of this patient’s history is unkn own. 

Case 2 — 'The patient was a newborn male infant who, on the seventh day of 
life, manifested a purpuric eruption on the face, arms, and trunk, and on the lower 
extremities The eruption was bright red, and varied in size from that of a pm 
head to that of a pea There were also hemorrhages on the buccal mucous mem 
branes Blood was oozing from the circumcised area which had not healed entirely, 
and from the rectum The spleen was not palpable Otherwise physical examination 
was negative Only one exaimnation of the blood was made because the child died 
one and one half hours after it was first seen. The blood report was as follows 
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red coHs, 0,100 000 hmoRlobln (Sahli) 22 l>er rent •wblto eelli 12 000, with 
57 per eent poljTnorphonnclcor lencocjte*^ 41 per cent Irmphocrte* 1 per cent mjelo 
eyte*, and 1 per cent transUlonalB the eongulntlon time wai OilrtT five mlnutci, and 
the bleeding time five minutes. There woi no rctmctlon of the clot at tho end of 
twenty four honra, Onlv 20 000 platelets wero present, the capillary roalftanco 
test wa* strongly positive, tho ^Nnssennrinn test was negntlve 

J^ecropsy rovealod tho following The spleen wns medium slicd firm and dork 
red tho liver wni somewhat enlarged nnd Ann nnd on section, had the nppennuice 
of nutmeg tho heart was large partlculnrlv In its transverse diameter the loft 
rentrielc wni a mere appendage to the right side of the lienrt the left auricle com 
munlcated freely with tho right aurielc 

llUlologIc description, of the 1 ono lunrron Tlie l>ono marrow wns fnirlv celinlar 
with areas of wcessivo ccUnlnrltT In which spaces between the bono tmbeculoe were 
densely jammed tho largo sinuses were engorged there nero also many red cells 
in the meshes of tho marrow the majorltr of tho cells consisted of myelocytes among 
which the coBinophlles wer\ nnusoalK nnmerons mast cells were also fairlv 
common. Among the rctlrulum cells them were some which stood out bocanso of 
their nnobnally largo site however thev did not show anv evidences of excessive 
phagocytosis Other eelli Included matnre polvniorjihonuclenr Icncocytei Ivmpho- 
cytes noimohlasti nnd cells more emlirvonnl In tvpe which mar bo classed ns 
raTeloblaits or hemocj'toblnnta itegnknrvocyles were extremely scant and com 
pomtlvely rmnlL Tbls applied partlcularlv to tho nuclei which were conspicuously 
liTporchromatle, of these cells had nn oval or l*can shopcil nucleus which wns 

different from that of tho ordlnarr megrtharvoerte. Tho evtojilaim of some of the 
cells was scant hut in others falrlr well dorcloped It stolned plain hlno nnd wns 
devoid of the grannies nstrallv clmrectcrlstle of the mature megnltnryoeyle 

Oabe 3 — D Js a girl two years old, wns brought to mo nn Oct C 1021 liernnse 
of labcutaneotts hemorrhages over tho entire boilv and beeaoso of spoutnneous 
bleeding from tho mucous membranes of the mouth and nose Tlio mother stated 
that tho pnrpnrie spots first nppenreil when the child wns three months old, nnd 
that nt various Intervals licmorrhaget from the tonsils and from tho noso oecnrrcd 
on ono occasion there bad been bleeding from tho enr Otherwise the past Llstorv 
was negativo and unessential, riiyslrol eunilnotion nvcnled porpurio spots on tho 
lower part of the abdomen nnd on tho lower extremities, Tho liver and spleen wore 
not palpable Tlicrc wns somo ooxlng of blood from Uio loft car and from the right 
tonsil, the capUlarv rcsistanco test was stronglv positive ITcrmatologlo examination 
at this tlmo rcTcaled a red coll count of 8,800 OOOj tho platelets wore 70 000 hem 
oglohln (Bahll), 02 per cent blooding time twenty minutes ; coagnlntlon time four 
minutes ‘Whole blood, 50 c-c,, from tho mother was injected Intramuiculaxly In 
tremuBcnlar injections of blood, In varying nniounts wero given from time to time. 
Tor a while improvement In the child wns noticed. On January 11 1082 the child 
again dovolopod severe bleeding from tlio nose and from tho tonsUs, Whole blood 
40 e.e, from tho fatlier was Injected intmmnsculajly, but with no apparent effect 
on the bleeding Hospltalixation wns advised, 

Tho child wni admitted to tho Israel Zion Hospital of Brooklyn on Feb 1 
1P82. Prom Feb 1 to Fob 18 four transfnsions wore given at various intervals, 
In amounts ranging from 200 to £50 e.e of whole blood At no time did tho child 
show any Improvement. It may bf seen from Table I that the platelets wero 
always markedly reduced that the bleeding time was always prolonged and that at 
no time was there any elot retraction. 

On Feb 14 active bleeding from the Ups and gums was present and an cfTnsion 
In tho right knee joint was noticed examlnatlan of the oyegroonds revealed retinal 
hemorrhages and blurred discs. A transfusion of 200 c,c, of whole blood wns given 
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on the same day On the next day papilledema ^vas definitely present, and a diag 
nosis of cerebral hemorrhage Tvas made Splenectomy ivas therefore advised- A 
preliminary transfusion vras given and the spleen Tvas removed, the child stood the 
operation yell- Ten minutes after the operation the bleeding time yas tyo and 
one half minntes, but the platelet count yas still only 17,000 The child continned 
to shoy evidences of active bleeding, large tarry stools yere passed, retinal hemor 
rhages yere even more marked than previously, and there yas active bleeding from 
the mucous membranes of the month and from the abdominal yound On the day 
after operation the bleeding time yas increased, to thirty tyo miiintes, and the 
platelet count to 30,000 On Feb 20, forty eight hours after operation, the child 
yas again giyen a transfusion, on this day the platelets yere 10,000, the bleeding 





Chart I- 

time yas forty minutes, and there yas no dot retraction- On Feb 2-1, the day of 
death, the child yas practically exsanguinated- Droysiness and douding of the sen 
sonum yere present from Feb 14 until the day of death 

The necropsy report yas as folloys The body yas that of a yhite girl, poorly 
developed and poorly nourished, yith marked pallor of the skin and of the mucous 
membranes There yas a surgical incision in the side, closed yith sutures. There 
yas a large collection of clotted blood underneath the dura mater in the occipital 
region. Both limgs yere free and contained air throughout, thev yere pale, yith 
the exception of the posterior portion of the left loyer lobe, yhich yas slightly 
bluish red and someyhat firm to the touch. The heart yas of average sixe and yell 
contracted. The valves yere tbiu and smooth. Both leaflets of the diaphragm yere 
dark red Incision revealed a diffuse infiltration of blood yithin the muscle tissue 
underneath the peritoneal covering 
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There ivas a large amount of clotted blood in the abdominal cavity covering the 
surface of the intestines The muscles of the abdominal wall showed similar dark 
red patches of bloodj infiltration as in the diaphragm The spleen was absent. The 
stomach contained a large amount of dark red mucous material, and the mucosa 
lias dark brown. The liver nas medium sized and pale gransli in color The cut 
surfaces showed no traces of the ordinarv acinous structure The kidneys were of 
medium size, firm, and j ollowish gray in color 

Pathologic diagnosis Splenectomy for thrombocytopenic purpura, diffuse intra 
muscular, intrapentoneal, subdural, and gastric hemorrhages Anemia 

Histologic report Bone marrow — the medulla was loose and fairly ceUular, 
many myeloid cells were present, but no megakan ocytes were visible 



Fig 2 — Case S Photoralcrograph of the bone marrow high power The medulla 
Is loose and fairly cellular man} mielold cells are present no megakar} ocytes arc 
visible 


In a discussion of essential thrombocj topenia there are many points 
of importance, among ivhich is the question of whether there is a con- 
genital form of thiomhocytopemc purpura In the last few years a 
number of cases have been zeported m which newborn infants showed 
evidence of this disease immediately after birth (Leschke,® Liehling," 
Waltner," Eushmore,® Quttfreund,® Dohm,^“ Gieenwald and Sher- 
man'*) and Case 1 m this paper The mothers of six of these patients 
also suffered from the disease In mew of this fact it is likely that 
there is a congenital or hereditary factor m some of the cases of 
essential thrombocytopenia This view is substantiated by the histo- 
logic findings of the hone marrow in Case 2 and m Guttfreund’s case 
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GuttfrtuucVa patient showed hemorrhages of the skiu at birth, and 
on the second dn\ of life vomited blood Hematologic examination 
revealed no platelets, a bleeding lime of fortj minutes, no retraction 
of the clot and a coagulation time of six minutes iixammaticm of the 
motber^B blood showed 32 000 thromboc3'te8 The infant continued 
to bleed from time to time in spite of repented tmuRfusiona, and died 
at tho age of four mouths At nccrospj the bone marrow showed 
manv fat cells but no megakari ocjies Although the disease mav 
be congenital, aetno mniiifestntionH mav appear onl^ at interenls of 
weeks, montUfl, or c^en years 

One of tho most distiiictnc features m purpura hemorrhagica is 
tho change in the qualitj and qiiniititj of the platelets Four possi 
bilities have been mentioned to acoount for the reduction in platelets 
TJie first 18 tho destruction of areas in the bone marrow concerned 
with the production of megaknrj ocvtca as a result of mvcloid hyper 
plasm, this is probablj a mechanism for the reduction of platelets ni 
louceram and need not be considered m this discussion The second 
poRSibihtj IS the failure of production of motakarj oc\ tes because of 
bone marrow deficlcnc^ uith tho resulting disappenmnce or marked 
diminutioa of the platelets, changes in the niorphologj' of the mega 
karyocjics, as for example, the absence of the nrure granules, prob 
ably account for the change in the qunUt> of the platelets The third 
possibility IS the exccssnc destruction of platelets in the spleen The 
fourth 18 that the spleen produces a hormone or some toxic substance 
which depresses bone marrow function and lias a selective action on 
the megakarjocjica (See Frank,*' Kretz,** Ilirscbfcld ** Klemperer,** 
all quoted by Brfilil 

At first glance it Avonld seem that the question of whether there ib 
a deficient production or an increased destruction of platelets could 
have been decided careful studies of tho bone marrow and of tho 
spleen In reviewing the literature however it la remarkable to ob 
serve how few studies of the bono marrow haxe been made m spite 
of the fact that a large number of cases of caacutial thrombocj topema 
ha^e been reported Studies of the bone marrow baxe been made by 
Lautier Oberling and 'Wornugcr*" Forster*^ Prank,*' Kamelson,'* 
and Wiener'* All tho authors mentioned foimd largo numbers of 
megakaryocytes except Imutier Oborling and Worrmger, who found 
on absence of megakaryocytes in a boy five years old who died one 
after splenectomy — a case similar to Case 3 Stem and Hart 
man,** however, found definite morphologic changes in the megaknr 
yooytes on sternal puncture particularly an absence of azure granules 
In two of the cases here presented examination of the bone marrow 
showed no megakarj ocytes m one and only few megakaryocytes with 
morphologic ohanges in the other In neither of these cases was there 
any evidence of excessive destruction of platelets in the spleen While 
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it IS difBcnlt to draw definite conclusions from three or four cases, it 
IS not illogical to assume that the thrombocytopenia m some cases of 
purpura hemorrhagpca is based on a deficiency of the hone marrow 
which may well be congenital 

Kaznelson^® recommended splenectomy for the cure of essential 
thromhocytopemc purpura because of his belief that the thromho 
cytopenia is due to a primary hyperfunction of the spleen with an 
increased destruction of the platelets Smce then many reports have 
appeared substantiating the excellent results obtained by Kaznelson 
with splenectomy Occasionally, however, eases have been reported 
that did not respond to splenectomy, for example, McLean et al 
Kasdoba,^’* Lautier, Oberlmg and Worringer,’® Blumfield,"^ Jones and 
Tocantins,^^ Case 3 in this paper In, studying these reports one is 
impressed by the fact that the failure with splenectomy occurs m 
very young children Piney^“ has divided the results of splenectomy 
into three groups The first is that in which there is a rapid and per- 
sistent nse in the platelet count to normal figures , the second is that 
m which there is a rise after operation, but a drop later, and the third 
IS that m which there is no increase in the platelet count, such as 
occurred m Case 3 This substantiates the belief that has lately be- 
come prevalent that the platelet count alone should not be used as an 
indication for the removal of the spleen 

In view of the foregoing, is it not possible that each of the three 
opinions may be correct at one time or the other, namely, first that 
there is a deficient production of platelets because of a congenital 
infenonty or insufficiency of the bone marrow , second, that there is 
an increased destruction of platelets m the spleen, and third, that 
the spleen inhibits the production of platelets In other words, it is 
not improbable that there are two tvpes of thrombocytopenic purpura 
The first occurs in infants who are bom with a deficient bone marrow, 
which in itself is not enough perhaps to produce active manifestations 
of the disease, and that some toxic or unlmown agent, which has no 
effect in a child with normal bone marrow, produces the typical pic- 
ture of purpura hemorrhagica The patients belongmg to this group 
wiU not respond to splenectomy In the second type the bone marrow 
functions normally, i e , a normal number of megakaryocytes of good 
quality is produced, but the platelets are destroved in the spleen it- 
self, or, as Frank^^ beheves, the function of the bone marrow which 
was previously normal, becomes depressed or inhibited by some hor- 
mone or toxic substance produced by the spleen It is m the patients 
of this group that the bnUiant results from splenectomy are obtained 

In both groups the toxic agent which is the excitmg factor prob- 
ably has a destmctive action at the same time on the eapiUary walls 
producing increased permeability which is mainly responsible for the 
spontaneous bleeding This view probably explains the findings of 
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niRiij obscncrs that there is no rclntionsbip boU\eon the Bcventy of 
the diBcnne nnd the platelet count As a matter of fact, it is Briihl'a*'^ 
opinion that the most important factor in tho pro<luctiou of nctne 
blecdmp in purpura hemorrhagica is the mcrcuscd permeability of the 
capillanes Tliis opinion was also expressed br Jones and Tocantins*^ 
wbo stated that capillary h^ perj'^^riueabiliU or capiUary weakness is 
essential for the production of hemorrhagic phenomena which mn\ 
appear if this condition is present alone or if both capillary hyper 
permcabilitj and platelet deflcicncj are found On the other hand, 
Leschor nnd Hubble” staled that tho relatue importance nnd the 
possible interaction of platelet nnd capillary in the production of 
hemorrlinges arc not fully settled Tliey point to the fact that in 
creased capillary pcrmcabihU cannot be the primary cause of bemor 
rhage, since such blood disorders as aplastic anemia, in whioli there 
IS Bimplj a bone marrow deficiency with diminished production of tho 
blood elements, show no suggestion of capillary affection Finally, it 
is suggested that bone marrow punctures be made in cases of tbrom 
bocytopemo purpura to detemuno the presence or absence of mega 
karyocytea 


AORANULOCMOSIS OH ORANmX)PnXTA 

Agranulocj'tosig is uncommon in childhood Beccntly Kato and 
Vorwald* reported the case of a female white child. Arc years of age, 
who appeared acutely ill and modcratch emaciated when first seen 
Tho postenor pharyngeal wall had some small ulcen surrounded by a 
dirty exudate, ulcer* of the raucous membranes were also present on 
the checks and under the tongue, the cerMcal glands were not en 
larged Otherwise physical examination was iiegntiyc except for the 
presence of a pneumonic process over the left lobe posteriorly The 
child was under observation from iloy 30 1931 until death, which 
occurred on June 2, 1931 The most characteristic abnormality was 
the blood picture which showed a lencopema ranging from 550 to 
900 white cells Only on the day of admission were granulocytes seen 
The differential count on this day was Neutrophilic leucocytes, 1 6 per 
cent, eosinoplules, 0 basophiles 0 8 per cent, myelocytes 0 8 per 
cent, lymphocytes 96 per cent On the two subsequent daj's of the 
child's stay in the hospital no granulocytes were observed Erytbro 
oytes ranged in number from 8,250,000 to 3,750 000 Tlie hemoglobin 
(Newcomer) content was 51 to BO per cent The platelets were 170,000 

These authors differentiated essential agranulocytosis from symp 
tomatac agranulocytosis and stated that while the former is rare, 
only Ave cases having been reported up to the time their report was 
published the latter is common Tho bone marrow in tbeir patient 
showed but slight activity, all the elements found were mainly hemo- 
oj’toblasts, the mature myelocytic elements were scanty, occasionally 



126 


THE JOURNAL OP PEDIATRICS 


a promyelocyte was found, but myelocytes, mature basophibc, eosmo- 
pbilic, and neutrophilic leucocytes were almost entirely absent Mega- 
karyocytes were fairly numerous 

Kastien^' stated that the symptomatic type, in which emdences of 
a severe infective process are usually found, is due to a peculiar spe- 
cific reaction of the bone marrow to a toxic agent Harkins^® also 
divides the cases into two groups, as follows 

1 Primary granulopenia 

2 Secondary granulopenia, due to 

a Chemical poisonings 
b Radiation 
c Sepsis 

d Blood diseases — aleucemic leucemia, aplastic anemia 

He concludes his classification, however, mth the statement that it 
is possible that ei entually all cases will be considered secondary 
Recently Weiss and Goldbloom*® described a symptom complex 
somewhat similar to that described by others as agranulocytosis, which 
they termed dj^splastic granulocytemia It is characterized by a pri- 
mary involvement of the granulopoietic system with the resultant 
production and distribution of imperfectly constructed neutrophiles 
The pomts that are stdl open to question, as far as classification 
and etiology are concerned, are First, is granulopenia a primary 
disease due to an unknown virus or to a toxic agent associated with 
the Benzene ring (Kracke®®) with specific affinity for the myeloid 
system , or second, is it a syndrome which may occur in the course of 
any septic process when toxins attack the bone marrow, the result- 
mg symptoms depending on the duration and the intensity of the 
toxic agent, or third, is there some endogenic factor, for example 
congenital weakness of the bone marrow, at fault and would a toxic 
agent which produces no effect on the myeloid system m a normal in- 
dividual produce granulopenia with aU its severe manifestations in an 
mdividual with a eongemtal deficiency of the marrow? The fact that 
some patients present a previous history of leucopenia, as was recently 
reported by Harkins,®^ would speak for the last viewpomt 

The points that are well estabbshed and that should be emphasized 
aie First, that the decrease m the granulocytes in the blood is due 
not to excessive destruction in the circulation but to deficient produc- 
tion m the bone marrow , body defense is lowered because of the 
marked decrease or absence of leucocytes m the circidation, which 
fact accounts for aU other manifestations mcludmg the necrotic 
lesions of the mucous membranes Histologic examination of the bone 
marrow at necropsy or examination of the bone marrow during life 
(Kastien®^) shows quite regulaily a cell poor marrow with practically 
no granulocytes This is true of both groups of cases Fitz-Hugh and 
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Kmmbhaar,** however, reported ono case of njrrnnnlocj tosia with 
nijcloid cell hjperplnsm in the bone innrrow 
In other words, regardless of Mhclhcr the discnse is pninanr or not, 
or whether an lufcctuc process con be demonstrated or not, tlio dis 
east or sjudronit does not occur unless a deficicnej of the bone mar 
row 13 present "W hot her this defitionc> is based on a congenital, weak 
lujelopoietiL K^8tcIU or not is a problem A\hlcli docs not lend itself to 
solution at the present lime It is obMons therefore that the terras 
“grannlopcnin " ‘ agranulocytosis,*' or “granulocytic angina" are 
imsnomcrR and that each term describes but a single phase of the 
disease 


ATLASne AKEillA 

It IS now gonomlh conceded that aplastic anemia is a disease «hi 
gonerts and ls not a biologic \'nnQlion of some form of primary or see 
ondarv anemia The disease is ebametenzed by its rapidly and pro 
gressivch fatal course in no I me case has the patient been known 
to reco\ cr The two outstanding features of the discnso are the severe 
anemia and the hemorrhagic diathesis which manifests itself bv horaop 
tvRis, cpistaxifl and purpunc emptions The blood picture la of 
course the mam poiut of clinical diagnosis Tlicro is a marked de 
crease in tho hemoglobin content with a diminution of the red colls to 
a million or leas, the hemoglobin is reduced to 10 or 15 per cent the 
color index is approximately 1, nuclcate<l red cells reticulocytes and 
polvchromatic erythrocjics arc absent, there is a decided leucopenia 
nith a reduction of the neutrophilic Icucocvtea and an almost com 
plcte absence of eosinophiles Thrombocytopenia is constant and is a 
feature of the disease 

There are two types of aplastic anemia first, the primary or esacn 
tial and second, the symptomatic In tins paper only pnmaiy or 
idiopathic aplastic nncniia is discussed The most generally accepted 
explanation is that the disease is due to a primary lesion of the bone 
marrow Prank” expressed tho opinion that the disease results from 
a primary aplasia of marrow by some imcxplamed toxic action on tho 
marrow itself and that there is a simultaneous disappearance of eryth 
rocytes granulocytes, and platelets This theory explains his prof 
ercnce for the term ‘ panmyelophthisis * 

HiTBchfeld,^* Pappenheim “ Ttirk,** and Nageli*® are of tho opinion 
that aplastic anemia results from a congenital or acquired deficiency 
and that any sort of infection or intoxication produces the symptoms 
characteristic of the disease The following case' briefly cited here 
bears out this opmion to some extent The disease appeared to be 
initiated by the advent of an upper respiratory infection and aggra 
vated by one dose of toxin antitoxin 
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REPORT 

S B , a girl of Jemsh extrachon, ivas bom at full term and normally delivered 
She Tvas well until sixteen months of age, when she had an attack of tonsillifas On 
Feb 9, 1932, immediately following the attack, the mother nohced that the child 
looked pale and, on the advice of her family physician, sent the child to a hospital 
where it was found that the hemoglobin content of the blood was 31 per cent. A 
transfusion was given, and the child was discharged several days later as improved 
The child was apparently m good health until May 15 when an injection of toxm 
antitoxin was given. This was almost immediately followed by an elevation of 
temperature to 102° F , and the arm, at the site of the injection, became red and 
swollen. The mother noticed a change in the color of the patient and said that the 
skin was a muddy brown. Tlie child was then readmitted to the hospital for treat 



Pis 3 — Photomicrograph ot the bone marrow high power The meshes of the 
reticulum degenerating red cells one megakarj ocide and a few other cells mostly 
lymphocytea 

ment and another transfusion was giien The general condition, however, became 
worse and, against the advice of her physician, the patient was removed to her 
home At this time, June 5, I was asked to see the child E x a min ation revealed 
a sick child whose sensonnm was clear, but who was apathetic The skin had a 
dirty brown appearance, but the bps and finger nails were almost white The con 
junctiva and the mucous membranes of the mouth appeared bloodless, an ulceration 
of the pillar of the left tonsil which bled ratlier freely was present Petechiae were 
present over the flexor surfaces of both arms , the capdlary resistance test was strongly 
positive Examination of the blood showed the following red cells, 750,000, hemo 
globm (Sahb), 10 per cent, white blood cells, 22,000, of which there were 8 per 
cent polymorphonuclear leucocytes, 80 per cent lymphocytes, and 12 per cent lympho 
blasts The platelets numbered 25,000, there was one reticulocyte in 2,000 red 
cells, the bleeding time was ten minutes, and the coagulation time four minutes 
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Tho patient wai pireri 200 CrC of Yrliolo blood intravcnoaily on soTcral ocrasion#, 
6ho inui fed freah bone morrow firat by cnvocc and later by mouth- Temporary 
improTcment oeeurred »o that there wai n distinct rcmlwlon In tho ditense which 
lasted about two months On Bept 7 the patient was readmitted to the Ismcl 
Zion Uoipital of Brooklyn in n moribund state In addition to the evidences of a 
severe anemia there were signs of consolidation of tho lower lobe of the left lung 
On tho foUoTring dny the child lind a eonmlslon which lasted fifteen minutes tlds 
was followed by coma which persisted ontll death on the same day 

Examination of the blood on the dor before death Sept 7 sliowed the follow 
lag rod cells, 1 -00 000 hemoglobin ^Bnhll) 30 per cent leucocytes 0 000 with 
1 per cent polymorphonuclear leucocytes 89 per cent lymphocvtcs and 10 per cent 
lymphoblasts. There wrro 20 000 platelets, and 1 retlculocvtc In 1000 red cells. 

A complete nceropsv wn* pcrformwl but only the bone marrow findings will bo 
cited here The bone marrow in tlio sternum was dork red, and when the bone was 
cut, much blood oozed out the marrow of the tibia was abundant dark red, and 
quite firm Histologic examination Tho marrow In tho long bones, at well as in tho 
rlhf, showed cnomioas congestion with rod cells whlio between tho vessels edema 
was prevalent In addition to the indothellal cells lining the blood vesaols only scanty 
cells were present most of whlcli wero polymorphonoelear leucocytes There were 
also oeeaiionnllT largo cells of tho site of megakaryoevtes with one single ovnl or 
irregularly shaped nnclcus, ilonv of the i>olymorphonncleor eells seemed to bo 
degenerating There were nUo a fiW rctlculam cells with normally shaped nuclcL 
Myelocytes wore found in places but thov wero much less noracrous than the poly 
raorphonuelear cells. 

Tho most constant nnd striking jmtliologic change m aplastic aneitun 
IS Q fatty jcUow appeaniiico of the bono marrow The presence of a 
red bone marrow, however shotild not lead one to diward the (bag 
nosis of aplastic anemia until careful histologic study has been made 
In this patient, while tho bone marrow appeared red on gross exami 
nation microscopic examination revealed that thia color was dne to 
hemorrhage and that there was an almost complete absence of cellular 
elements 

That an acute infection may be the starting point of the disease has 
been obsened by several authors (Smith” QrcenwaldO It seems, 
however, that some other factor must be concerned m tlie pathogenesis 
of primary aplastic anemia or manv more cases would occur It is 
not unlikely that a congenital mfenonty of the bone marrow is pres 
ent from birth, and that an infection or a toxic substance which m a 
normal person would produce only mild and temporary changes in the 
bone marrow, is sufficient to bring about the severe, permanent, and 
more or less widespread changes charactenstio of aplastic anemia 
Changes in the blood picture pointing to an msnfflciency of the bone 
marrow ha\o been found in other members of a family in whiob the 
disease occurred (Bickel ”) 

Thus It IS e\ndent that definite bone marrow changes are present in 
these three diBoases and that deficient production of one or of the 
other or of all the blood elements normally produced by the marrow 
IB encountered Lesoher and Hubble** suggested that each element 
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has its appropiiate regulator, but the fact that intermediate cases 
occur makes it equally certain that the regulatory factors are not 
rigidly selected for only one element They bebeve that the deficiency 
m the bone manoiv oceuis because of a deficiency in the controlling 
factor This point of iiew is purely hypothetical, as is the point of 
vieiv cApressed in tins paper, that aplastic anemia, agranulocytosis, 
and some forms of thrombocytopenic purpura occur primarily because 
of a congenital defect of the bone marrow Further investigation may 
lei eal the accuiacy or fallacy of one or of the other or of both of these 
hypotheses So too, the question as to whether these three conditions 
are distinct and separate diseases or whether they are closely related 
and are possiblj variants from an identical origin does not bear discus 
Sion because of our limited knowledge A fact that is not hjqiothetical 
and that is wortln of emphasis is that the three diseases resemble one 
another in the clinical and blood pictures, and particularly in the bone 
marrow changes 

The difiiculty that arises in classifying diseases when the nomencla- 
tuie IS based only on one sign or on one symptom may be seen from 
the followmg Bigler and Bieuuemann,®® in their report of a series 
of cases of agranulocytosis, included a number that were unquestion- 
ably cases of symptomatic aplastic anemia In six cases there was a 
simultaneous and gradual reduction of red ceDs, platelets, and granu 
locytes Indeed the authors stated that their cases seemed to coincide 
in clinical course and in blood picture with the group classified as 
aplastic anemia, but the fact that the bone marrow was red instead 
of yellow caused them to abandon the diagnosis of aplastic anemia 
The error of such a conclusion has been pointed out by several authors 
(Baar and Stransky,’" Greenwald,* and Lmdquist^”) That Bigler and 
Brenhemann were cognizant of the fact that the present classification 
leaves much to be desiied and that there may be some relationship 
between the diseases may be seen from then conclusion m which they 
stated “From a study of our cases and of tlie literature it seems that 
there is no one etiologic agent that can pioduce the condition de- 
cnbed here, but that any one of seveial by their action may produce 
a s imil ar condition, varying as to clinical picture and to blood picture 
accordmg to the part of the hemopoietic system affected, the erythro- 
cytic and granulocytic, the lymphatic or thromhocytic ” 

"Whether each bone marrow element has a special regulator, as 
Lescher and Hubble=® believe, or whether one or several etiologic 
agents operate to pioduce these diseases, the fact remams that a 
nomenclature based on pathologic changes is certainly more desirable 
than one based on a smgle sign or symptom It seems to me that the 
term “panmyelophthisis” for aplastic anemia, as Frank" ongmally 
suggested, and the terms “ granulophthisis ” and “thrombophthisis” 
for agranulocytosis and thrombocytopenic purpura respectively, as 
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Lcflclicr and Uubblo’" nuKpt*stcd are to be preferred to the present 
terms It is also snp^csted that the tenn ‘ thrombolj'tic purpura, ' 
first cmplovcd b\ KaziRlsoii be adopted for the cases of thrombo 
cj'topcnic purpura m which the reduction of platelets is duo to qu 
increased destruction h\ the nplecn For tlic difforcntintion of these 
two tA^pes of luirpum bone marrow puncture ns suggested before, is 
nccessarj 
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FETAL AND NEONATAL MORTALITY 


Clifford G Gbulee, MD 
Chicago, III 

T his age-old sabject has been discussed and argued over until it 
IS 'worn threadbare and yet it seems to me that there is still some- 
thing to be said about it Durmg the last few years and especially 
since the “Wliite House Conference, there has been a renewed interest 
in the newly bom infant, and in attempts to reduce neonatal deaths 
It IS therefore, perhaps not untimely to consider again the question 
of mortality before and just after birth With the experience which 
we have had within the past two decades m the reduction of mortal- 
ity m infants past this age, we are likelv to think that the approach 
to the problem in the newborn and fetus will be just as easy and the 
results to be obtained will be just as striking Perhaps no method 
of approach to this subject is better than that of a consideration of 
the causes of our failures m those periods of existence Certainly we 
must confess that we approach the subject of reduction of mortality 
at this stage of development with much less knowledge of disease and 
of Me processes than that which we possess for the older infant, no 
matter how inadequate that may be 
Inheritable factors in the wide sense of the term have much to 
do with disease as we see it m adults and in children Certain condi- 
tions and certain differences can only be accounted for on this basis 
Why, for instance, two children growing up under practically iden- 
tical conditions should differ as to hemoglobm content m their blood 
is one of the thmgs which can only be accounted for by presupposing 
a fundamental and inherited difference in the iron metabolism of the 
two individuals That this factor plays a very deflmte role m the 
mortality of the fetus and newly bora child has received comparatively 
scant recognition That this role may be of varying degree is a thing 
which has scarcely been considered Let us attack this problem then 
from two standpoints First, the inherent inheritable factor and sec- 
ond, noninhentable factors which have to do with disease and trauma 
We must always remember that to draw a sharp Ime between the 
two IS impossible Inherited predispositions will invariably have an 
effect upon disease and to a certain extent upon trauma Disease and 
trauma may, on the other hand, be determining factors too, when m- 
hented taint plays a predommant role A statement of Streeter in a 
recent monograph sums up these ideas 

“It is now weU known that eggs, and by eggs I refer to fertihzed 
ova, are not aU of equal qualitj In pigs and m man it is estimated 
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that as mnnv ns 25 per cent of them arc not good enough to be born 
ns ll^^ng individuals The failures are found m tlie uterus arrested 
in various stages of development m proportion to the degree of their 
poor qnaht\ In man Bucii spcuimeiifi make up a large part of the 
motennl that the ph^alclan encoiintcrB in nnsLarnagos Nor is the 
importance of quality limited to uteniie life l\niether tho infant 
survives ita flrst ^ca^ — and in fact a large number of them fail to do 
this — depends in tonflidcrable part on the original quolitj of the egg 
If thev ^vlths1nlld the usual expcncncea of life until between 50 and 
60 >eors and then Knccumb to its nggregate wear and tear, they con 
form to tlie nctiinrv k expectation of life at birth and to the embr^ 
ologist's expectation to the perforniniicc of an egg of a\crage quality 
It is oiih tho cxtraordinan1> good egg that is still going strong at 
80 years, and uc see him (or her) do this In the abscuco of an\ ex 
quisito hygienic regime or environmental fa\or ” 

I/et us approach this Rubjoct from the standpoint first, of fetal 
deaths and then of neonatal deaths In a recent article by Gillespie ^ 
the cause of death m 338 cases of stillbirth is discussed and I am 
pcating here the table (Table I) which is contained in that article 
So far 08 I know this is the most recent attempt to discuss this sub 
ject and while there mn\ be mnni others there is no particular ad 
vantage m a largo maw of Rtatistlca Slight ^anatlon8 of course 
may he expected, but tho mam canscs of fetal doatUs remain very 
much the some nud for the purpose of this paper we are not bo much 
interested in minor changes ns wo are m large groupings 
If wo divide tho groups under the bvo headings mentionod above 
we sbnll find that under the first heading or the inherited factors, the 
following will nnquestionablj come 


Premataritj’ W eaje* ICOT^fe 

Mnifonnation 87 eaiea 10£i% 

F«*ttia Papyraeeottf 1 

OUf^'bjdrsmnlcn t ca»o 

Intmuterino dcatliB (mafcroted) 64 caica 


Tins mokes a total of 147 deaths (43 46 per cent) 

Those belonging to the second category mav be mentioned as — 


Pwtapao of thf cord 
Traoma at b^rth 
IHfBeult labor 
Asphyxia 
Mealngitla 


18 fQVI 

5J2'% 

0 raiofl 

2.06^ 

lOl fo§ea 

29 88% 

" caiCT 

0 69% 

1 eaio 

0^9% 

1 ai*o 

0^9% 


This makes a total o£ 132 deatlis or 39 03 per cent In other words 
the oonditaons wluoh are frankly to be classed in the inhentahle 
oanses are greater than those which are to he classed in the non 
inheritable canaes Of the total number of 338 cases of death, in 13 
the canse was undetermined This leaves a balance of 46 which were 
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ihie to the Mlowing causes totemta of pregnancy, placenta previa, 
abmptio placentae and vaginal bleeding It is eirtrcmely difficult to 
place these 4G cases m either categorj, but in all four of them, there 
Ls likolj to be an inhentcd factor 

Let us take up these items singly and aco in the present state of our 
knou ledge n liioli are likely to respond to proientive measures Tirst, 
prematurity In the analysis of the canscs of premature birth it is 
demonstrated that in a largo proportion of cases the cansc of the pro 
matiiriti is unknown In a certain small proportion sypluUs is to 
blame This vanes in different statisties but nearly everj one will 
agree that in most communities it offers but a small percentage of 
cases of premature birth and therefore is not a large factor Syphi 
lia, honover is capable of treatment and presents the most hopeful 
prospect with which wo have to deal in the reduction of fetal and neo 
natal mortalitv Trauma occasional^ has been regarded ns a factor 
in premnturitj but tlicre seems to be some question ns to whether in 
those cases it is the single factor Certnmlj the same trauma does 
not produce tlio same results in two individnals In other words, 
trauma mav be tlio exciting cause, but there may bo also an mhented 
predisposition to prcmaturitr which results in the birth of the child 
before term from verj alight trannin Disease in the mother is a fao 
tor in production of prematuntv For instance during the epidemic 
of influonia in 1918, abortion vias the rule in viomen who were preg 
nant at the time of infection and it in a vvcll known fact that other 
infections may he the cause of abortion Not only infections but gen 
eral diseases such as ncphntis, severe heart disease, severe diabetes 
eiophthalmio goiter, etc , may play a r61o But, ev en after we have 
taken into consideration all tlicse causes, it still remains true that the 
vast majoritj of cases of prematurity are from causes unknown In 
all probabilitj this group represents some defect m the egg and is 
the result of some aberration in mating, the natnre of which, or the 
natures of which, we do not know There need bo no discussion of 
the second group that of malformations These ore recognised as a 
disturbance of inheritance and tliereforo come deflmtely withm this 
group The same may be said of fetus papyraceous ohgohydrammoa 
and likewise of intrautenno death (macerated fetus) 

■When we take up the group wluch has to deal frankly with the 
second category syphilis is mentioned first There is no question but 
that if syphilitic mothers be properly treated during pregnancy, the 
majority of mfants will be bom at term and viable This group which 
constitutes about 6 per cent of the eases in QiUespie’s table can m 
large part be saved The second item, prolapse and compression of 
the cord is a senous complication of labor as a mle though each may 
possibly be overcome by obstetrical procedures The third item, 
trauma at birth, I shall take up more extensively in the discussion of 
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selves ns a rule not mcompnliblc with life the congenital defects 
which afTect the Mtnl organs of the bodj frcqucntlj are Nearly all 
those conditions nffcctiiif. tlic brain such os nnouccphalv, h>droceph 
alus, hernia CLrcbri arc fatal in n short lime Congenital brain de 
fccts may not be fatal but the condition is kucIi that the individual is 
as a rule of no \nhic to sotiotv Defects in the gastrointestinal tract 
are froqucnlh incompatible with life such for instance as esophageal 
atresia, duodenal atresia congenital absence or atresia of tho bile 
ducts and anal atresia borne of the minor Longcnital defects such 
08 ilockcNs dncrtioulum nin\ nndmgnostd causing no jr\Tnptom 8 
throughout n long life Congenital defects of the lungs especially 
congenital atelectasis nro often incompatible with lift Some of the 
other congenital conditions nuch ns congenital c\‘st of one lung ma\ 
exist for some time without cniisiug death of the mdmdual Defects 
of the heart of a congenital nature arc frcqiienth the cause of death 
at this age but it is Burpnsing how defective a heart may be and the 
lndi^^dual still surviic I know of no statistics that will tell us what 
proportion of cases of coiigonitnl heart disease succumbs in the first 
few days of life The gcnifounnar) defects are rareh incompatible 
inth life at this age Frequciith Ihci will respond to surgical treat 
meut It 18 ven evident that a lorgc proportion of tlio congenital 
defects is necessanl^ fatal m the first few dnvs of life o'en if the 
child bo bom alive 

As to birth mjunc« Those of chief importance are the intm 
cranial injuries which will be taken up later, together wnth intra 
onmial injuries which cause death of the fetus Tlie other birth m 
Junes aro usually of minor importance or associated with those of 
the braim Occasionally nipturc of the liver or hemorrhage into tho 
suprarenal capsule nmj bo the cause of death but these conditions 
are essentially unusual 

For our purpose it is of no special "value to go into the question of 
infections Cortaiulj infections that occur immediately after birth 
should bo prevented Occasionally it is difficult to prevent infections, 
such as meningitis but there la very bttle excuse for the generalized 
infections of a septic natnre winch occur as a result of lack of proper 
asepsis or antisexisis at tho time of birth 

When we come to the question of diseases peculiar to the newborn, 
an analysifl is very enlightening In almost none of them have we 
any adequate idea of etiology nemorrhagic disease of the newborn 
from the etiologic standpoint is still an enigma Those cases of ictems 
gravis which are not associated with infection arc likewise of nn 
known cause Idiopatlnc anemias and generalized edema have so 
for not been associated with any definite etiologic factor Winckers 
and Buhl's diseases are probably associated with infectiom At any 
rate they arc so nnusnal as to be of little importance in a consideration 
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of the causes of neonatal deaths Conditions which cause death in 
childien of later age, such as, bronchopneumonia, nutritional dis- 
turhances, etc , are not usual at this time, and may he left out of our 
calculation If we look over this list, we find that there is a fair pro- 
portion of these children which we can reasonably expect to save even 
with our present limited knowledge Even the cases of congenital 
defects are not hopeless with respect to life In many instances op- 
erative procedures, while extremely hazardous ma}^ at times prove 
life-saving Those conditions which affect the brain, however, are 
nearly always fatal or woise 

There is very little reason why we should lose any large propor- 
tion of newborn infants from infections It is tiue that occasional!} 

Table II 


Causes of Death Ddrixo First Fodrteex Days (Holt and Babbitt)^ 



UNBER 1 

UNDER 7 

7 TO 14 

TOTAL IN 



DAY 

DATE 

DATS 

14 DATS 

GRAND 

C\XJSE OF DEATH 

PEE 


PEE 


PEE 


PEE 



MA 

THRE 

FULL 

TERM 

MA 

TURE 

FULL 

TEEil 

MA 

FULL 

TERil 

MA 

FULL 

TERM 

TOTAL 



TUKE 

TURE 


Congenital Weakness 

93 

2 

120 

7 

14 

2 

iE» 

9 

143 

Accidents of Labor 

1 

14 

1 

32 




1 

32 

33 

Pneumonia 

-- 

__ 

3 

9 

3 

13 

6 

22 

28 

Atelectasis 

3 

7 

3 

14 

1 

7 

4 

21 

25 

Congenital SyphiUs 

0 

0 

0 

1 

0 

0 

12 

1 

13 

ilalfonnation 

__ 

4 

2 

7 

0 

3 

> 

10 

12 

Hemorrhage 





8 



O 


10 

10 

Sepsis 






2 



7 


9 

9 

Asphyxia 



7 

— 

8 



-- 

-- 

8 

8 

Accidental 


1 

— 

2 





0 

O 

Undetermined 

— 

3 

— 

8 

— 

— 


8 

8 

Total 

102 

38 

135 

98 

24 

34 

159 

132 

291 


a skin infection of the natuie of pemphigus neonatorum will he fatal 
smce as } et, we hai e not leained how to prei ent the occurrence of 
this condition Taken by and large this group of cases should he 
eliminated from the bst of fatalities of this age 

In regard to the children imth diseases peeuhar to the newborn, 
we are in a distinctly bad position On the other hand, while we do 
not know the cause of hemorrhagic disease of the newborn, we do 
know a method of treatment — blood transfusion — ^wlueh m the vast 
majority of cases will produce a cure if given at the pioper time Of 
the children ivith severe forms of icterus of an infectious nature as 
yet our knowledge is ineomplete It has been hinted that this condi- 
tion IS due to a disturbance of the hematopoietic organs and that 
splenectomy may be of value This remains for future study The 
other conditions are rare 

Holt and Babbitt,^ Table II, have recorded the cause of death of 
291 infants m the first fourteen days of life If we arrange these ac- 
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cording to the four groups \vc find from the nccompnujmg table that 
m the first group n o nmj include 

Congenital weakness 143 eoRcs 

Atelcctoali 25 eoJioa 

Malformation* 12 catci 

making n total of 180 cases or o^c^ GO per cent of tlie total In tlio 
flocond group are those duo to tmtuiui Wo may include accidents 
of labor or 33 cases This len\C8 78 m which m 8 the canae i\ns 
undetermined lenMn^ 70 to be dmdod between the other U\o groups 
Of these the following mn\ be classed in the group of infections — 

Congenital ijTlillii 13 

Bcpila P 

Pncnmonln 28 

making a total of 50 For the diseases occurring in the first few daja 
of life, the following mnj he mclmled — 

llcmorrUago 10 

Aiph^U 8 

Aeeldpntnl drxth* 2 

20 

In lU} expeneuce the figure for pneumonm is quite high but the 
general statement holds true licrc as m our estimate 

In the first group it is difficult to sec how nn> could hn^e been 
Bn\ed Perhaps under ideal circumstances a fmr of the cases of con 
genital weakness might ha\e been but nhcu we consider that these 
cluldren were all bom in the hospital wc may he sure that e\er\ 
means Mas used to Rn\c tliem that the most intelligent supervision 
could deMse It is true that these atatistica arc somowlmt old having 
been brought out in 1915, but couditions, I am sorry to say, have not 
materially changed since that time As to the nccidonta of labor, or 
trauma, the figure is very low Thirtj throe or less than 10 per cent, 
18 a much lower figure than is given in most reports as the percentage 
of deaths from injuries 

Adair* in lus statistics of deaths of full term cluldren gives a per 
centage of 39 7 os due to birth trauma and of those children which 
were viable at the beginning of labor, a death rate of 41 8 per cent. 
It should be noted that the statistics of Adair were of general obstet 
rical practice, largely outside the hospital, and they did not repre- 
Bent obstetrics earned on by exports Certainly this figure of Holt 
and Babbitt would represent the absolute minimum of deaths from 
injurj 

As to the third group sepsis pneumonia and congenital syphflis, 
these should be prevented, and under our present regime the last car 
tamly would be taken care of to a largo extent We wonld expect to 
do away entirely with deaths from congenital syphdis with proper 
prenatal core The third gronp represents conditions which are very 
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hard to deal ^\lth Of tliese, hemorrhage in the newborn will respond 
to treatment ns n rule, but it is altoj.Ulicr likelj tlmt this troup of 
ten cases could not even under ideal conditions be better thou hahed 
Deaths from nsplniin uiider the conditions of these cnRcs Mill prob 
ably not be reduced Accidental deaths of course arc tiling mIiicIi 
maj be guarded against, but iii the nature of tilings there Mill always 
be a few and this number of less than 0^ per cent we can acnrccU 
expect to reduce If we again sum up tiie situnliou so for mc find 
that lu Group I of IbO cases, \vc probnbU Mould not be able to 8a^e 
more than 30 at the outside Croup H — 33 — we could probabh not 
reduce Group III — 50 — the figure for acpsis could probablj not be 
reduced, but that for conj,e!iJtal s\ph)Jis could be almost entirel'v 
erased Pmunionia might be nlighth reduced Icanng perhaps tliirtj 
cases in tlas group Mhlch mc could not cxiiect to so^c Group IV — 20 
— wo might be able to reduce bj /l^c Of tlie 291 cases 8 were un 
determined IcnMng a total of 283 to bo reckoned Mitb Thus b\ our 
present count under ideal conditions, mc could not expect to 8a^e 
more tlmn 55 or about 18 per cent 
1 should like at this point to introduce a table (Table III) of the 
results obtained m tbo Presbyterian Hospital obstetric out patient 
department (Chicago) in the jears 1921 to 1932 inclusne This is an 
out patient department conducted for teaching at Rush ^tcdicnl Col 
lege, the labora bciug attended bj students All normal labors are 
taken care of in the homo, pathologic ones bo far os possible are taken 
to the Presbyterian Hospital We ace from this table that tbc num 
her of stiUbirtlis exceeded that of neonatal deaths by 60 The out 
Btanding difference between the causes of death in this scries and that 
of Gillespie is that in this senes nearly tlio entire group can be clas- 
sified ns dne to inhcnted causes of one kind or another Only 2 cases 
of congenital BJTihilis and ono of intracranial hemorrhage out of 
220 would not fall m this category I might say that practically all 
of these diagnoses wore made at autopsy so that there was very little 
guess work as to the cause of death As to tbo neonatal deaths they 
conform very closely to those of Holt and Babbitt, so that we will 
not discuss these further at this tune 
Let us now consider the question of intracranial hemorrhage as a 
cause of death at this period of existence If we compare the statis 
tics of Holt and Babbitt Math those of Adair, we find in the former 
that m full term children accident* of labor account for 32 or approii 
mately 10 per cent (Presbyterian Hospital 20 or 12 per cent), while 
in the statistics of Adair the figure is 31 per cent This difiference of 
21 per cent is a very great difference Three times as many infanta 
bom under the conditions which were represented in Adair's report 
died as compared with the infants bom in the Sloane Maternity Hos- 
pital of New York Cit\ and the Presbyterian out patient service in 
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Chicago To evaluate this discrepancy is very hard At first glance, 
it Tvould seem that this diffeience ivas due to a difference in the type 
of obstetrics employed m the tivo situations On the other hand, 
while we must admit that there is probably some reason for this con- 
clusion, or rather that it in part accounts for the difference, we must 
remember that there is a \ast amount of racial difference between 
the populations of New York and Chicago and the population of 
Minnesota Whether or not this plays a part in these statistics, it is 
impossible to saj', but there can be lery little doubt but that good 
obstetrics did plai a part 

It is impossible to tell fioin the statistics of Gillespie what propor- 
tion of the deaths from bii-th trauma nas the result of mterference 
with birth, and lion much was the result of the natural piocesses of 
labor For the consideration of our subject, this is the important 
pomt If the piocesses of labor are responsible foi inti acranial hem- 
orrhage of the neubom (which accounts for the vast majority of 
fatal birth trauma), then our efforts to i educe the mortality from this 
cause are likely to be largelj futile If, on the other hand, the cause 
of intracranial hemorrhage is to be earned back in the majonty of 
instances to obstetiic interference, it will be possible for us to attack 
this problem with some prospect of success 

A more careful analj'sis of the causes of fetal deaths brings out the 
fact that most of them aie to be accounted tor on the basis of pre- 
maturity and that a large piopoition of these cases born in the nor- 
mal process of labor cannot be attnbuted to interfeience by the phy- 
sician It IS also true that in full-terra infants born by Cesarean 
section or precipitate labor it is not unusual to have intracranial 
hemorrhage, and even in the normal process of labor, children with 
large heads may occasionally be victims of the same condition It 
has been my impression in the study of this subject that whde we 
may be able to reduce this group materially by less interference at 
the time of laboi, there still would be a veiy large proportion of cases 
where this mil not be possible Among these may be grouped the 
cases of intracranial hemorrhage which occur in spontaneous labors. 
Cesarean sections, and precipitate labors Again we must expect that 
if we delay the interference too long m many cases there is likely to 
be hemorrhage simply from the exaggerated efforts of the uterine 
musculature Like so many thmgs m medicine, the ultimate result 
depends not upon dogmatic rules but upon judgment, and we cannot 
expect to have perfect judgment exercised m every case of labor 
If we are able, therefore, to reduce the number of cases of intra- 
cranial hemorrhage in the newborn by one-third, it would seem to 
me that that would be as much as we could expect 
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80»15L\RY 

When ^\c sum up tins cstimnto ns to tho prospects of saving tlio 
ncwh born mfont and the child not \ct bom, we find that tho pros 
j)icts nrc not so bnplit ns we could uish Slntistics of other coun 
tries nrc mislonding btcnuso of different niethmls of corapilntiou, nnd 
Mt nre onl> interested in them m an academic wn^ "Whnt we wish 
to know is whnt chances ha\c wo of reducing this mortality under 
present and future conditions Lndor present conditions our chief 
hope lies in the retluction of the casoH of deaths from congenital 
in-philis reduction of cases of sepsis and of birtli trauma Tlie large 
group of coses of malformation congenital dcbilitj and allied condi 
tions offer ^or^ little hope V^c must not he earned away with en 
thusiasm to the point where wc inn\ expect a result comparable to 
that uhich has been brought about in tho reduction of infant mor 
tnllt^ in general Tins is the most remarkable lifesaMng activitj 
that has taken place at an\ time since the introduction of smallpox 
\accination The problem was much more clear nnd the chances of 
success much greater when this effort was started than is true at the 
present time with respect to the fetus nnd the newly bom But the 
position IS not quite so dark as these statements would seem to indi 
cate ilcdical scieucc is advancing rapidh nnd we os }ot Imve 
aocompbshcd little or nothing in the stud\ of these conditions A 
closer 8tu(h ma% develop some vor> unexpected lends It is not im 
I>os8ihle that wo nlQ^ find that imtntion does pln\ a part m congenital 
debility "We mnv be able to grasp the causes of some of tho fatal 
conditions in tho ncwlv horn mfont nnd it mnv be that witli a better 
understanding of eugenics wc will be able to prc\ent some of tho con 
genital malformations and conditions which at tho present time have 
proved so fatal This program, however, is not a program of months 
but of years and probably of decades, nnd lliosc who interest them 
seUea m this life sowing venture must realize the problems ahead of 
thorn and the chances for success 

BEPEREKCES 

1 Gillespie \Tn J DU Chili « 9 1052 
2. Holt nnd BnbMtt J \ M A W 287 1023 
3 Adnir J Mich, State M S. 31 363 1^32, 



RENAL CHANGES IN THE RABBIT RESULTING PROM INTRA- 
VENOUS INJECTION OP HYPERTONIC SOLUTION 
OP SUCROSE 

Henry P Helmholz, MD 
Rochester, Minnesota 

T N A SERIES of experiments on rabbits in which hypertonic solu- 
tion of sucrose was used to produce maximal diuresis, marked 
cytologic changes were observed m the convoluted tubules of animals 
that were killed twenty -four hours after injection It seemed 
worth while to determine the mode of development of these cytologic 
changes, and to attempt to correlate them with the possible functional 
changes of the kidneys If, in spite of the histologic changes, the func- 
tional changes were minimal, the diuretic action of intravenously in- 
jected suciose might prove safe as well as useful theiapeutieaUy 

Various observers’ have recorded changes in the epithehum after 
mjection of hypertonic solutions of sugar But more detailed studies 
of the histologic changes, or the effects of repeated injections on the 
renal epithelium have not been given 

DEVELOPilENT OP LESIONS AFTER A SINGLE INJECTION 

Animals were given injections of large amount of 20 per cent sucrose 
for one hour After intervals varying from one hour to fifteen days 
(one, three, six, twelve, twenty-four, forty-eight, ninety-six, one him- 
dred twenty, one hundred sixty-eight, two hundred forty and three 
hundred sixty hours) the animals were killed and the changes m the 
renal structure noted (Table I) 

The swelbng of the convoluted tubules began after one hour and 
reached its maximum at forty-eight hours, so that not only the cells, 
but the tubules themselves seemed larger than normal This enlarge- 
ment of the cells persisted for about a week and then gradually sub- 
sided, so that at the end of fifteen days the cells appeared normal In 
the early stages, the vacuolar degeneration was marked, it was of 
maximal intensity m the tubules of the ascendmg limb of the loop of 
Henle In some sections a definite zone m the cortex adjacent to the 
medulla was formed by this change m the epithelium After one hour 
the tufted edge of the epithehum was still present, but it was absent 
after three hours After twenty-four hours, the protoplasm became 
finely granular and small in amount, so that the cells came to stam 
hghtly, and after forty-eight hours, the appearance of the cells was 
that of clear cells of hypernephroma After twenty-four to forty 
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eight hours, the cells of the tubules wore so swollen that the lumen 
was almost obliterated (Pig 1) "When a lumen was present it was 
filled with finch granular material which stained pink in sections pre 
pared ^nth hematoxvlm and cosin After one hour the nuclei were 
round or o\nl, after three hours they appeared shrunken, and m fl\o 
of SIX spocimcus obtained in the first forty eight hour* the nuclei 
of the tubulo colls were definitely shrunken, and cellular outlines were 
rather indistinct This nuclear change was not noted after the second 
dnv After the 8c^entll da\ the swelling of the tubular epithelium 
began to fcubsido Ten dD^s after Injection, some enlargement of the 
tubular epithelial cells was still present and the protoplasm was still 
finelv granular and faintly atnmmg lii gpccimons obtained at the 



Pig. 1 — Acuolar (leccnoralkm and rweinns after twenty four hour*. 


fifteenth day tho kidney was normal "When smaller doses of ancroso 
wore given, the tubules were practically normal niter one week. 

In specimens obtained at one, three and six hours, there was no ma 
tenal within Bowman's capsule In these early stages an excess num 
her of eosmopbilio leuoocj'tes in the glomerular capiUanes were seen 
these were absent later The glomerular tufts did not fill tho capsule. 
After twelve hours there was less apace between tuft and capsule, and 
in many cases, the space was filled with eosin staining granular mate- 
rial The specimens obtained at twenty four and forty-eight hours 
resembled those obtained at twelve hours After nmety-six hours, the 
glomeruli appeared normaL 

It should be noted that the diuresis winch reached ita maximum in 
the case of an animal that excreted 160 c c for each kilogram of body 
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weight each hour, was sufficiently gieat to produce a moderate degree 
of hydronephrosis The hydronephrosis was seen in anunals killed im- 
mediately after mjection 

The changes produced by injection of 50 pei cent solution of sucrose 
resembled closely those produced by 20 pei cent solution, except that 
at the one- and three-hour stages, the epithelium seemed lower than 
normal, retained its tufted edge, and the vacuolar degeneration was less 
Injection of 10 per cent sucrose produced decidedly less renal in- 
jury in the convoluted tubules, the ascending limb of the loop of 
Henle seemed most involved , but at no stage was tubular swellmg so 
intense, nor was the lumen at any stage completely obbterated 

Table I 

Eenal Chaloes at YAaviNa ISTEavALS Attee Intravenous Injection or Solution 

OF Sucrose 


BABBIT 

HOTJES 

ATTEBIN 

JECnON’ 

Little Ej 

C C PER 

KG 

PER HOUR 

1 SWELLING 
or TUBtriiAR 

EPITHE 

LHJM 

VACDOLAR 

BEQEN 

ERATION 

DETRITUS 

IN 

LUATEN 

GRANULAR 

DETRITUS IN 

GLOI^IERULAR 

SPACE 

SHRUNK 

EN 

NUCLEI 

1 

1 

190 

+ 

+ + 

++ 


— 

2 

3 

185 

+ 

+ + 

+ + 

— 

4- + 

3 

6 

23 

+ + + 

+++ 

+ + 


+ 

4 

12 

143 

+ + + 

+++ 

+ 

+ 

- 

0 

24 

83 

+++ + 

+++ + 

+ 

+ + 

- 

6 

48 

00 

++++ 

++++ 

- 

++ 

- 

7 

96 

93 

+++ 

++ 

+ 

- 

++ 

8 

120 

40 

+++ 

+ + 

- 

+ 

+++ 

0 

168 

153 

+++ 

++ 

- 

- 

_ 

10 1 

240 j 

75 1 

+ -f 

+ 

- 

- 

_ 

11 1 

360 1 

117 

+ 

+ 

- 

- 
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DEVELOPMENT OF LESIONS AFTER REPEATED INJECTIONS 

Se) les 1 — It was evident that single injections of sucrose would be 
tolerated by the rabbit’s kidney without permanent mjury, and that 
the appearance of the tissues would return to normal m from seven 
to fourteen days It seemed advisable, therefore, to detenmne whethei 
repeated injections, at mtervals less than those necessary for com- 
plete repair, would mjure the convoluted tubules and affect the func- 
tional capacities of the kidney The first eighteen animals were given 
injections at intervals of from five to seven days and were given from 
three to eight mjections The amount of 20 per cent solution of 
sucrose injected varied from 542 cc gnen in eight mjections to a 
rabbit weighing 1 5 kg to 1,480 c c given m four injections to a rab- 
bit weighing 3 6 kg The yoimger rabbits did not tolerate the mjec- 
tions as well as the older animals In the kidneys of animals killed 
withm fiv e days after the last mjection, there were only the typical 
changes described as folloivmg the smgle injections m forty-eight 
hours, but the changes varied considerably m their mtensity 
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Senes 2 — \otlinip of note was olwervcU m Ibe first senes of animals 
Therefore, it was decided to increase the mimbcr of injections, and a 
second aeries of nniraiils received from ten to twentj two injections at 
intervals n\era|jnnp about scAcn dnya In Table II the details of 
wciplit, number of injections, total amount of 20 per cent solution of 
sucrose, intervals between injections interval between Inst injection 
and death of animnl and the histolot^ic findings are given It was 
clearh evident tlint even after numerous injections the epithelium dis 
closed a remarkable pow cr to return to normal This w ns most ov ident 
in animals 1 and 2 which died eight davs after the twelfth and tenth 
injections, respectively, and in the kidnevs of which there were prae 
tically no histologic changes This rccupemtne povrer was exlnbited 
to a slightly loss degree in animal 6 which died eleven davs after its 
fourteenth injection, and in which there were oulv slight changes in 
the renal tubules In rabbits 5 9 aud 10, which died two or three dav’s 
after the last injectiou, the changes in the convoluted tubules were 
stnkmg The cortex of the kidncv resembled hyponiephroma with 
compressed glomeruli ‘With the exception of rabbits 6 and 7, rabbit 
9 received the largest amount of sucrose 1800 cc in sixteen mjec 
tions, but there were no changes that in any wav difTcrtd from those 
found in a rabbit that had been killed fortynight hours after a single 
large injection In its sixteenth injection it received 150 oc of 20 
per cent solution of Bucroso in fiCtv nimutcH and during that time put 
out 200 c c of urine Ten days before its death and forty -eight hours 
after the fourteenth injection, the output of phenolsulphonphthalcm 
was GO per cent 

Kabbit 4 was of interest on account of rather peculiar changes seen 
at iiecropsv, after only fifteen iiijcclioiiH The entire convolutcnl 
tubule took an cxcc'ssive amount of stain, and although the animal 
died on the day of injection, the cells of the tubules were not typically 
swollen The nuclei were dense and deeply stained The picture was 
different from that seen m aur of the other animals In the three 
animals which received sixteen, twenty one, and twenty two injec 
tiona, such changes were not seen, therefore the picture presented 
probably wos not the result of repeated injection of sucrose 

Rabbits 8 and 9 received fourteen and sixteen injections, respec 
lively, and the changes varied with the interval of time after the last 
mgectiou The changes were mild in animal 8 which died eleven days 
after the final injection and marked m animal 9 winch died three 
days after the final injection 

Rabbits G and 7 received the largest nnniber of injections, rabbit 6 
received 3 025 c c in twenty-one injections and rabbit 7 2 555 o c in 
twenty two injections In order to show the amount of sucrose in 
jeoted the figures are given in Table HI there also are given the time 
of removal of the right kidney and of determinations of blood urea 
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nniiiioii/ RENVL ciiA\ars i\ radiut 


140 


and of uxcrLtion of phcnobnilphonphtbnlein After nine and ten in 
gections the output of phcuolBuiphonphthalciu irna 80 and 70 per cent 
A week after nglit ncplircctonn, and following, the thirteenth ingcc 
tion in rabbit G, and the sixteenth injection m mbbit 7 the output of 
phonolfiulphonphthalcm uns re*ipeLtirclj CO and 55 per cent At uo 
tunc after rcraoAnl of one kidnoN did the nnimals excrete a ■\oluraQ 
of urine greater than tlie ^olulne of aucrofic injected The general 
condition of the aniiimls became poor and the^ lost weight 
Animal 6 weighed 1 4 kg at the beginning of the injections one hun 
dred eighh tuo dn\R later, tntnti four hours before it di«l, it weighed 
only 2 1 kg At the time of the last injection it seemed verv weak 
and put out only 10 c c of unne while 85 c c of sucrose was injected 
The dnj following this injection the value for blood urea was 116 mg 
for each 100 c c , and the output of phcnolsulphonpbtlmlcin was onh 
6 per cent in two hours The animal was so sick that it was feared it 
would not liAC another daj, therefore it was killed Postmortem ex 
ammation disclosed that the animal was markedlj emaciated The 
left kidnc\ was pmcticnllj normal m appearance in spite of the fact 
that a piece of it had been rcmo\cd after the tenth injection removal 
of the specimen hod resulted, of course, in a small scar The kidnej 
was alightlj increased in sire, and was liglit brown The surface was 
slightly irregular The ureter and bladder ncrc normal Examina 
tion of the other organs disclosed nothing abnormal Three specimens 
were available for microscopic studios The first was derived from the 
piece of the left kidney that had been remo%cd six dnj's after the tenth 
injection The vacuolar degeneration of the cells of the ascending 
limb of the loop of ITcnle was marked, ns Avas also that of cells from 
some ports of the convoluted tubules Some of the convoluted tubules 
had undergone bttle change, m others tbo cells appeared markedly awol 
len and the outlines of the cclU wore indistinct. Some focal nephritis was 
present. The second section, removed from the right kidney, six days 
after tho thirteenth injection, differed very little from the first section. 
The degeneration and swelling of the cells of the ascending hmba of 
the loops of ncnle were more marked that of the cells of the con 
voluted tubules, however, were, if anything, a little less marked and 
many tubules appeared nor ma l Some focal nepliritis was present In 
the third section taken at necropsy from the left kidney after twenty 
one injections there was much more focal nephritis than there was m 
the other two sections The protoplasm of the cells of the convoluted 
tubules was finely granular and the cells were swollen so as to oc 
elude the lumens of a few of the tubules Most of the cells of the 
tubule* were swollen relatively little The oells of the ascending hmh 
of the loop of Henle contained even less protoplasm, in some places 
the cells were greatly swollen hut in others they were atrophic The 
structure of the kidney otherwise was normal, and the changes, other 
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than the focal nephritis, weie not nearly so intense as in the kidneys 
of many of the other animals which received fewer injections Mal- 
lory-Heidenliain stain did not disclose any diffnse increase of eonnec- 

Table hi 


Hesults in Experiments in AVhich Labqest Ndmber or Injections of Solution 

or Sucrose Was Gwen 


INJECTION 

or 

SOLUTION 

SOLUTION OF SU 
CROSE, C C 

COMMENT 

OF SUCROSE 

rabbit 6* 

rabbit 7 f 


1 

180 

125 


2 

200 

116 


3 

50 

115 


4 

100 

150 


5 

200 

100 


6 

200 

150 


7 

100 

150 


8 

150 

100 


9 

45 

165 

Rabbit 6 after ninth m]ection excretion of 

phenolsulpbonpbtlmlein 80 per cent 

10 

150 

150 

Rabbit 6 small piece left kidney removed 
Rabbit 7 after tenth injection, excretion of plie 
nolsiilplionphthalein 70 per cent 

n 

95 

50 


12 

150 

200 


13 

200 

25 

Rabbit 6 right kidney removed 133 days after 
first injection, 7 days later blood urea 24 
mg in each 100 c c and excretion of phe 
nolsulphonphthalein 60 per cent 

14 

200 

40 


11 

160 

50 


16 

50 

200 

Rabbit 7 right kidnov removed 138 days after 
first injection, 7 days later blood nrea 27 
mg in each 100 c c. and excretion of phenol 
snlphonphthalein 65 per cent 

17 

200 

175 


18 

200 

100 


19 

40 

45 


20 

180 

200 


21 

86 

100 

Rabbit 6 on day after twenty first injection, 
blood urea 116 mg and excretion of phenol 
snlphonphthalein 5 per cent, animal very 
weak so kiUed 182 days after first injection 

22 


50 

Rabbit 7 second day after twenty second injec 
tion found dead, 176 days after first injection 
(animal pregnant) 

Total 

2,926 

2,555 



•Rabbit 6 weight 3 4 kg Urine negatRe on culture and mlcroscoplcalR 
tRabblt 7 weight 3 2 kg Urine negatl\e on culture and microscopically blood urea 
7 5 mg in each 100 c.c and excretion of phenolsulphonphthalein 100 per cent 


tiie tissue Microscopic changes that would account for the high 
value foi uiea, and for the final low lalue for excretion of phenol- 
sulphonphthalein were not found 

Animal 7 died twenty-four hours after the twenty-second injection 
It appeared to be in good condition following the last injection of 50 
c c of sucrose, but was found dead the following mormng, one hun- 
dred sei enty-six daj s after the first injection There was considerable 
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postmortem ehungc The right kidmj tNas dcfliiitcl\ enlnrgctl aiul 
the tissue mas opaque and grajiah On section, the cortex iras defi 
nitel\ increased lu ^Mdth Tlie peUis and nutor wore normal The 
other abdominal organs were normal There were available for histo 
logic Rtiuh, sections from the left kidno^, that had been rerao-Ncd after 
sixteen injections, and sections from the right kidno\, made at ne- 
cropsj The sections from fho left kidncr disclosed rolativch little 
change Tlio colls of the ascending hmb of the loop of Ilenle and 
tlioso of the coniolntcd tubules, disclosed some \aciiolar degeneration 
but rclativelv little mvclling The iiiter\nl of six da>s seemed to have 
been Buffleient to allon the cells to rotiirn to normal lire There was 
some chronic focal nephritis The acctinn taken at nccropsv, twent> 



Flc J — Epithelial atroph> ana ^enwli after iwentj-two injection*. 


four hours after tlic t\vent\ second injection, disclosed marked changes 
that in part might lm\c taken place postmorfera There was marked 
degeneration and snelbng of tlic tubules and the cells especially 
those of the ascending limbs of the loops of ITenlo, appeared crowded 
together as if undergoing atrophy (Fig 2) The line between the 
cortex and meiliilla was diflSoult to discern There was considerable 
diffuse increase in connccbve tisane espeomllv in tbe lower portion 
of the cortex and upper part of the medulla Sections stained with 
Ifallorj Heidenhain stain disclosed the morease in connective tissue 
definitely this was especially eindont when compared with a section 
from rabbit 6 stained in the same war, in which no snob increase in 
connective tissue was seen It is to be regretted that this animal was 
not found, immediately after death, for it is the one animal m which 
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atrophy of the tubules and diffuse uicrease in connective tissue oc 
eurred It does not seem likely that postmortem changes can account 
for this difference, for the cellular outlines were well preserved These 
changes, which were absent m rabbit 6, may represent the more se- 
vere tubular changes that follow injection contmued over even longer 
periods 

Serves 3 — A third group of seven animals received a smaller num- 
ber of injections of solution of sucrose, but at shorter mtervals Ani- 
mals 1 and 2 received their injections at mtervals of two days, the 
former received six mjections, and the latter, eight The other five 
animals received foui injections, at intervals of thiee days In all 
the animals in which tissue was available for histologic study the renal 



Pig 3 — Tubular degeneration after eight Injections at two-day Intervals 


changes were niaiked, except m animal 6 which was not killed until 
eight days after the fourth injection The kidneys of all but the first 
two animals had been removed one week before the first mjection 
The changes found in this series of experiments were the most uni- 
formly marked, and represented the changes resultmg from injury 
that was repeated before the process of healmg could return the cell 
to normal Fig 3, picturing tissue of animal 2 after eight mjections 
at mtervals of two days, presents the most marked acute lesion that 
I have encountered The swellmg of the tubular epithehum was most 
marked and the lumen of most of the tubules was closed Fig 4 
illustrates the changes after four mjections at mtervals of three days 
It represents changes almost as mtense, and some calcareous deposits 
probably not related to the injections 
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Tlic most stnkmp feature of this senes of expenmentS; aside from 
the changes seen, ^vnH t!ie marked rcduttion in output of phcnotsul 
plionphtbaloui m the fi\e cxpenincnts in wlntli (letcrminationB wore 
made In two of the experiments the unne was taken for onlr two 
hours after \noei.tiou of the phenolHiilplionphthalcm m the other three 
for four liours (Tnbit i\ ) The output in the n\e experiments was 
cxtrcmelj low 5 per cent in three cases 3 per cent m one cast, and 
zero m the fifth case The oiUpnt of phenolsnlphonphthalcm bj am 
mal G had risen to 13 per cent on the 8c\cnth dnr after the lost injiec 
tion , bv ammnl 7 it was 20 per cent seven davs after the lost injection, 
and 80 per cent thirteen days after the last injection 



Flit 4 — ^Tubular deiren*rfitlon ntUr four inJecUotJ* at threo-Car inlervaU. 


The typical picture tweutv four to forty-eight hours after a large 
injection of 20 per cent solution of sucrose was that of hypernephroma 
The entire svstem of tnbiiles of the cortex lost the solid pink color as 
seen in a section stained with hematoxylin and eoam and consisted of 
clear cells, with a small amount of pink granular material The cells 
were so swollen that there appeared to bo only a -very narrow lumen 
or no lumen After six to fifteen days, depending on the dose, the 
epithelium again appeared normal A second injection would pro- 
duce the same histologic appearance, and if continued for as many as 
twenty two injections, provided the interval of time was seven days or 
more, resultant changes wonld not affect the excretory functions of 
the kidney If the interval of time waa only three days, definite func 
tional changes resulted, os measured by the output of phenolaulphon 
phthalem 





Table IV 

Bbsult^ in Experiments in 'VVincii a Belatively Small Nn^niER op Injections op Solution of Sucrose Was Given, But at Bblatively 

Short Intebvais 
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CHANGES IN THE K3DNETS OP HUMAN BEINGS 

Changes similar to those described occurred in the kidneys of human 
beings after injections of hypertonic solution of sucrose If, as a 
result of repeated injections of solution of sucrose for the purpose 
of mducmg diuresis, permanent mjnry would result, a contramdi- 
cation to use of this solution as a diuretic would be evident Fig 5 
illustrates the condition of the kidney of the human being forty-eight 
hours after a series of injections of solution of sucrose 

The course of the illness was as follows A boy aged eight years 
was brought to the clmie When he was three months of age, a diag- 
nosis of congenital syphibs was made and treatment had been con- 
tinued smce that time The illness for which treatment was sought 



Fig 6 — Kidney of a patient after three InJecUona 


at the clinic was meningitis The spmal fluid contained diplopneumo- 
cocci, type 4, on culture The boy's condition rapidly became worse, 
high fever developed, and death occurred on the fifth day after his 
admission On the second day after admission he was given 1,000 c c 
of 20 per cent solution of glucose intravenously , on the third day, he 
was given 450 c c , and on the fourth day, 790 c c This was adminis- 
tered after sodium amytal had been given hypodermically 
At necropsy there was endence of acute meningitis and of congeni- 
tal syphilis The epithelium of the ascending limb of the loop of 
Henle, and of the convoluted tubules, was swollen and pale , the cells 
were represented by a thin membrane, and a very pale, faded cyto- 
plasm The swelling of the epithelial cells was so marked as com- 
pletely to obbterate the lumen of the tubules There was considerable 
pmk granular material within Bowman’s capsule 
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COJIJIEffT 

As the rCBult of the cipenmcnts m senes 3, it seemed evident that 
injections at intcnnls of three dn\s seriously lowered the function 
of the renal epithelium as mcnsiitcd h\ the output of phonolsulphon 
pbthalcin Intenols of three doss between injections it seemed were 
insnfUcient to permit retiiru of function of the renal tubules 

Tile changes produced in tho epithelium of the ascending limb of 
the loop Ilcnlc and conioluted tubules in ore striking^ and so different 
from those pronously described for the tubular systom, that some 
speculation ns to mode of origin of these changes seems justified. 

Marshall has shown that tho nglomemlar fishes do not secrete for 
eign sugar, therefore, it would seem probable flint sucrose is excreted 
hr the glonienili, and that it is passed from there through the tubular 
system into tho renal pelvis The epithelium which nonnallr concen 
trates the iinnnn constituents br the absorption of water is, in all 
probahilitj doing the same thing during diuresis induced by sucrose 
The tremendous outpouring of unne, which mnj reach 150 c c for 
each kilogram of body weight, each hour, iuvohea a huge functional 
load on the kidney, which is manifested only bv the tubular changes 
Apparently the glomerulus is in no war injured by putting ont this 
largo amount of unne, oven though repeated injections are made at a 
time when tho renal tubules are swollen The changes m the con 
voluted tubules can be thought of as a physiologic response to a maxi 
mal effort in retaining water for the body or perhaps, ns a response 
to a pbN'sicnl injury from overwork Tho return of normal in a rein 
lively short time indicates the absence of severe, irreparable injury 
Tho lesions resembled those Ilartinan produced in the kidney when be 
transplanted the lower ends of the urotcr high into the duodenum and 
thus established a closed circuit for excretory waste products 

8U1QIABT AND CONCLUSIONS 

It is evident from these expenraents that repeated injections of 
hypertonic solutions of sucrose do not do any harm to the tubular ap 
paratufi or glomeruli of the kidney unJesa injeefaons are given re 
pcatedly at short intervals 

Pour injections of hypertonic solutions of sucrose at intervals of 
three days reduce tlio output of phenolsnlphonphtbalein materially 
with a return to normal output after two weeks 

It mav bo concluded that intravenous injections of hypertonic solu 
tions of sucrose, for the purpose of diuresis or of dehydration, given 
singly or repeated after intervals of five to seven days, will not prove 
harmful. 
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P^WTLIAL EETAEDATION IN OSSIFICATION OP THE 
CARPAL CENTERS 

Alfred P Hess, ;ftl D 

AND 

Harold Abramson, M D 
New York 

' I ‘‘Bffl instance of familial retardation in the development of carpal 
A centers to which we wish to caU attention is interesting' m itself 
from several points of view, but has greater significance in connection 
with the role of constitutional and of local factors in the ossification 
of cartilage The case involved two brothers whose cluneal course we 
were able to follow, year by year, for a period of over five years and 
until the defect m ossification was completely corrected During this 
observational period it was possible to make careful measurements of 
the various parts of the body, to carry out chemical examinations of 
the blood and to observe the physical and mental progress of the boys 

Case 1 — L T (older brother), a Jewish boy, was bom at full term, February 
21, 192L Sis mother, an Austrian, twenty nine years of age, pliyacallj normal, 
bad been married two years before he was bom. There had been no miscamages 
About two years later she had another child whose history is given below A 
third pregnancy terminated, however, at the eighth month, when she gave birth 
to an anencephabc monster weighing 2 pounds, 7 ounces The father, also of 
Austrian extraction, was about 37 years of age and physically sound There was 
no history of familial disease 

Throughout the first pregnancy the mother enjoyed fair health, her diet ap 
parently was adequate The debvery was normal, the respirabons of the infant 
spontaneous and there were no convulsions Birth weight was 7 pounds, 4 oimces 
The infant was breast fed until about 14 months of age During this period 
attempts 'were made to add other articles of food to the diet, but without sue 


Table I 

Data m Reoabd to Develdpmzkt or the Older Bbothep (L ) 


riGUBE 

1 DATE 

1 

1 

AGE 

WEIOHT 

HEIGHT 

1 

COJTPABISON 

WITH 

KOMBE& OP 
CArPAIi oenthks 

(YEABS) 

(POUNDS) 

(inches) 

BALDWIN WOOD 

standards 

LOUIS 

1 petob’s 

STAND ABB 

I (male) 


3/15/27 

6 

4214 

44 

per cent 
-4 

1 

2 

1 

1 6-7 

2a 

12/ 5/27 

6% 

— 

■ 

+1 

2 


— i 

5/ 5/28 ) 


49% 

46)4 


6-7 

2b 

1/13/29 

8 

491M6 

49)4 ! 

-11 

2» ! 

6-7 

2c 

11/25/29 

8% 

5% 

49)4 , 


6 A 6 1 

7 

— 1 

10/12/31 

11 

63 

53 

—6 

1 

8 


Hlpht ulna distal eplphjsls appears 2 jcars retarded 
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CM*. Cod hver oH wm pi\-Lr Rivciu vfter the fourteenth month thm cereal* 
Jnrichach^ broth and potatoes ucix taken by the child who still refused fresh 
fnilts and meat Motor derrlopmeut nns retarded The Infant mis able to sup- 
port ill head at 0 months of ngc and sat np at D months, Ilo ntver crawled 
and was able to walk with supi>ort onl> at 17 months and walked nlono br about 
IS months Talking olsn wm delayed, ringlo words being ipokcn at IS monthi 
and ho was unable to put two or more wor«ls Into n phraio until 2 jear* of age 
The first tooth erupted at 10 month* 

Up to about 0 TOnrs of age, tho ehJJd bnd had no illnesses of importance 
Tonsniectomr and adenohlectomv weru performed at 21^ rears it 0 Tcsra, how 
J^rer, ho was admitted to a ho pital for acute mastoiditis which became com 
plicated by an acute supparatlvo arthritis of the right kneo joint The knee was 
Incised nnd drnined, leading to onkrlosli ot the joint The clinical coarse of the 
discfise wns stormy nnl conrnle«c\neo protmefed 



Fla 1-. — Li. Y., eight years nine montlm. and G T., •e\en years. 

Upon lecorerj, physicnl examination showed n poorly nonrlihed boy treighing 
12 poimdi, i ounces, with a height of 44 inchc*. The drcumfernuce of hii head 
wai 18^ inches, that of hli chest 22 and of his abdomen 19^ inchea. Tho mid 
point of tho body was at tho aymphyab pobia. Bl« general expression waa duD 
and his color poor He wa« a mouth breather The rauscnlatuie was flabby and 
tho lubcutaneoui fat deficient. Tho posture was poor due to the deformity of 
the right lower extremity Tho spine showed a compensatory scohosU to the 
right, the weight of the body being shifted to the left. There was n partial 
ankylosif of the right knee joint with beginning atrophy of the muscles. 

The skin was clear end covered with a normal growth of lanogo hair The 
hair of the scaJp wns abundant coarso and dark brown, and tho eyebrows and 
eyelashes were normal The palpebral flssure* were equal and the pupil* reacted 
promptly to light and accommodation. The ears, Ups, mouth and tongne Ttere 
normal The deddaou* teeth showed carle* of the two Upper middle indsor^ a* 


Fie 2 — L. T (older brother) 

(a) — Carpal centers at 6% >eara 

(b) — Carpal centers at 8 >ears 

<c) — Carpal centers at 8®:^ 5 ears Note sudden accession In the course of 
less UiEin a jear 
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wrll tu of the right loTTor antonor molar It may bo added that lobscqaent ex 
amlnatjon of tho toeth^ when the buj Tin* olmen years of ogc revealed caric* of 
two of the foot permanent 9r»t molars and of all the dccidaoua molar* The 
cheat wa* snamctrienl and the herrl niH langf nttmal Tho abdomen rmenled 
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nothing unuiunL Tho genitals appeared to bo underdeveloped but the taticles 
were foUr descended. "With the exception of tho right lower extremity the limb* 
were normal. Tho naD* of the flngor* and toe* were dnH in lostro bnt showed 
no li*sure* or furrows. The deep rofiexe* of the noTmai extremiti©* were active. 
MenUUy the boy appeared to be of average ability 

DrmiHr the coni»e of obMrvatitm, roentgenogrami were taken of the rarions 
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bones and joints of the body To our surprise, it ivas found that films showed 
only two centers of calcification of the carpal hones, despite the fact that the hoy 
was over six years of aye (Fig 2 A) This indicated a marked retardation in 
development of these centers, as, normaUy, at this age 6 to 7 centers should have 
been, evident All the metacarpal and phalangeal epiphyses were present Roent 
genograms of the tarsal bones of both ankles revealed G and 7 centers, which 
corresponds to the norm for this age 

Case 2 — (younger brother) — 6 Y In mew of the retardation in deielop 
ment of the carpal centers of L it was thought advisable to take roentgenograms 
of the wnsts of the younger brother, who at this time vras 4 years and 4 months 
of age Films showed a similar retardation in the process of calcification in that 
only two centers and the beginning of a third, were to be seen in either wnst 
(Fig 3 A ) Aecording to tho standards of Pryor,i a boy of this age should 
have 4 or more carpal centers showing calcification The metacarpal and phalan 
geal epipliyses were present Roentgenograms of the tarsal hones showed normal 
calcification 


Table II 

Data nt Begaed to DEvELOPiiENT op the Younger Bpother (G ) 


FiaUTE 

DATE 

AGE 

weight 

HEIGHT 

COMPARISON 

TTITH 

NUMBER OP 
CARPAL CENTERS 

(tears) 

(pounds) 

(inches) 

BALDWIN WOOD 
STANDARDS 

GEORGE 

PBTOB ’S 
STANDARD 
(MALE) 

3a 

11/23/27 

5 



per cent 

3 

5-6 

3b 

4/ 9/28 

5% 

coy 

45% 

+28 

3 A, 4 

5-6 

3c 

1/13/29 

6% 

65 

49 

+18 

6 

6-7 

3d 

11/25/29 

7 

63 

49% 

+14 

6* 

6-7 

— 

10/12/31 

9 

74 

53% 

+S 

— 

7 


•DLotal ulnae not \et evident 


Inquiry into the developmental history of George showed that he was bom at 
full term, Xov ember, 1922 Debvco was normal and the presentation cephalic 
The birth weight was 7 pounds, 4 ounces The buth-cry was strong and there were 
no convulsions or cjanosis He was breastfed until 13 months of age, no addi 
tional food bemg added to the diet The infant was then given orange jmee, 
cereals, cooked frmt, vegetables and meats, but never any cod liver od His 
appetite was alwaj-s poor The motor development of this child proceeded at a 
more rapid tempo than that of his older brother He sat up alone at about 6 
months, never crawled, and was able to walk with support at 10 months and with 
out support at about 15 months He spoke single words at one year and phrases 
at about two jears The first tooth erupted at 10 months In general, ho 
showed a much more rapid rate of development than his brother, a fact of inter 
est in view of subsequent development of the carpal centers. He always enjoyed 
good healtli, although subject to occasional colds Tonsillectomy and adenoidectomy 
were performed at 4 jears of age 

Physical examination showed a rather well developed youngster weighing 40^ 
pounds and 40 inclies talk The circumferences of his head, chest and abdomen 
were 19y, 20% and 22 inches, respectively His color was good, tho subcutaneous 
tissue fimi and the muscles somewhat flabby He was a mouth breather and the 
facial expression was dull The posture was faulty, shoulders stooping, scapulae 
wmged and the abdomen protuberant The hips were rather wide and there was 
some degree of knock knee The genitals were small and the penis retracted, but 
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bott trttjclp)! were fallr descended Tberu wajt a con?ldcmblo amount of fat over 
the euprapublc region The alln waa a)ft amooth and had normal lanugo hair 
The hands were small and tho fingers thm and tapering The nailB wore normal 
but of dull nppeamnet The entire pioturo suggested n FroohUdi trpe. In fact, 
when tho boy was nlHiut seven vmrs of agi ho wna observed oUowhero and con 
fldercvl n cose of glnndulrir (Ivsera in nn 1 tma given glandular thempv, but with 
col apparent improvement In gencml phvsieal slate Vt that timo n basal 
metabolism test was made and was rr« urded as +0 Ho did poorlr In fdiool, his 
memory being poor ho failid of | romotlon Socinllr and at plav ho preferred 
to OMoclato with much TOunL.er children. 

Tho face wns full an 1 ronnd. Tlio liair of th scalp was dark brown and 
ecarso, the eyebrovra and erelarhes were normal Tho palpebral fisflure* were 
CTpal and tho pupils reaele<l normally to light and occoramodation. Subsequent 
oxnminatjon, nt 0 years of age rcvmlM a marked impairment of visual acnitv, 
th© vision being 20/100 for botli oyer The enr^ noso and throat were normoL 
Tlierc were 20 deciduous teeth, showing poor enamel and wide spacing the oc 
clarion wns good, \ltbough at 4 years of age curies had not developed oxanuna 
tlon at 7 years shewed carious InvoUeraent of all denduoua molars At 0 years 
tho four permanent first molars wofi still sound. Tho neck was normal there 
wftj ho ndenopathv TJic rliejit was som what flat anteropostenorlr Tho heart 
longs and abdomen were normal The reflexes both nipcrfleml and deep were 
eqnal and active 

Summarif — Thcac liistonw lunv be smiimnnuHl b\ thu statement that 
the mto of (lc\clopniont of Uic can>nl tenters of tiie oliler brother, L 
was not onij romnrkablj slow but was strikint m the manner in 
whicli tho rotanlotiou was corrected As late as 8 jears of ago but 
two centers had appeared nt the wnst and no progress had been made 
m this respect for two %car8 Suddcnlj during the ninth year, from 
winter to autumn, a spurt m ossification enrae about Films taken m 
Ao\ ember of this jear revealed the presence of 5 centers in the left 
and G in the right wrist iii addition to now centers nt the distal ends 
of tho ulnae, the nppcnranco of which had bnen delayed bj approxi 
niatelj two years Ao adequate explanation can be suggested to ex 
plain this sudden increase in ossification Tho boy’s height had re 
moincd the same, but his weight had increased 6 pounds and there 
uas an undoubted improvement in his gmcml condition Tlio voungcr 
bo} Q was never so marked n case of carpal retardation having 3 
carpal centers instead of G or G nt five veartj of age lie caught up 
to the normal graduallj, so that nt seven jenrs he approached closely 
to tho standard except for a delaj of the distal cpiphj^es of the ulnae 
Whereos L was somewhat below the average for height-weight age 
G was somewhat above, tending to be stout IBa metabohe rate how 
ever, was slightly above rather than below tho average It may be 
added, that the development of tho carpal centers of both parents ap- 
pearod normal 

DISCUSSION 

It IS tmo that variations may be noted in the development of carpal 
centers, a variability which is not great and, in our experience is nuUi 
fled by the second or third year of life Some years ago it was shown 
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by Hess and Weinstock^ that even at the tune of birth two centers 
occasionally may be noted It is also true, as noted at our mstitntion, 
that there is a similarity between brothers and sisters m regard to the 
rate and stage of carpal development The marked retardation ob- 
served m these brothers emphasizes the fact that congemtal and con- 
stitntional factors play a role and must be considered in studies bear- 
ing on the physiology and pathology of calcification and ossification 
In the paper just referred to the role of constitution was further em- 
phasized by the fact that the carpal centers of negro infants, at birth, 
were further developed than those of white infants A similar con- 
stitutional variation has also been brought out recently by one of us 
m connection with the susceptibility to rickets of puppies of different 
breeds^, one breed being more susceptible than another In other 
words, in experimental as well as m clinical rickets there may be a 
definite constitutional tendency to rickets, quite apart from diet, hy- 
giene, and growth This must be evident to all who have carefully 
studied rickets in the clmic The mteresting observation of Stettner 
to the effect that the carpal centers of urban children ossify earlier 
than those of rural children, may, perhaps, be mterpreted in this way “ 
This clmical obseriation also emphasizes the fact that although 
ossification of the skeleton depends on systemic factors, it is also de- 
pendent on one or more local factors As stated, the calcium and m- 
organic phosphorus titer of the blood in these infants was normal, 
10 3 Ca and 4 2 mg P in the one boy, and 10 0 and 4 0 mg m the other 
The Ca X P product was well within normal limits Nevertheless, os- 
sification was delayed for years and, in the case of the one came about 
suddenly in the course of a few months without apparent change We 
attribute this delay, as well as its sudden correction, to the absence 
and to the rapid development of a local factor, of what may be termed 
a mordant or “Kalkfaenger ” Without takmg cognizance of a local 
factor of this kmd, no satisfactory explanation is possible of “high 
phosphorus rickets” in infants Occasionally, but by no means rarely, 
rickets develops m spite of approximately normal concentrations of 
calcium and inorganic phosphorus m the blood and a normal Ca x P 
product We have observed numerous cases of this kind, especially 
among young infants The same may hold true for “rat rickets ” 
In chickens it is very common to find calcium concentrations of over 
10 mg, associated with phosphorus concentrations of 8 to 9 mg , m 
other words an exceedingly high Ca x P product, and nevertheless the 
loentgen rays as well as histologic exammation show the typical le- 
sions of rickets and the total ash is far below the normal level This 
mterestmg phenomenon, nnexplamed, and of undoubted importance 
in the physiology of ossification as well as in the pathogenesis of dis- 
orders such as rickets, is further illustrated bv the cases of carpal 
retardation which we have reported 
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COM I IfBlOVS 

An instance is reported of proloupctl retardation m tlic de\cloi>- 
ment of the carpal centers m two brothers A clinical obsor\ation of 
this kind is cicccdmgh rare and ^nln8 added mtorcst dno to the fact 
that it illustrates the rdle of tongemtal and constitutional factors 
in relation to ossification As the concentration of calcium and m 
organic phosphonis of tin blood was normal it would seem that a 
local cnlcihnng factor a mordant or Knlkfacngcr was lacking In 
one of the eases the retanlntion was oompcnsalcd snddonlv dnnng the 
ninth rear within a period of a few months 
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T he subject which I ivish to discuss is one in which Czemy was 
a pioneer 

Czerny^ classified the nutritional disturbances of infancy on an etio- 
logie basis under three headings ex aliment ahone, ex infectione and 
e conshtntion-e The commonly accepted view of the etiology of ali- 
mentary toxicosis IS that it is secondary to an mfection, and so in 
Czemey’s scheme it would be placed under the heading of ex infec- 
tione This term signifies the following possibilities that bacteria 
decompose food, causing it to become injurious, that bacteria nor- 
mally mhabiting the intestmal tract may, throngh putrefaction and 
fermentation of the mtestmal contents, bring about the presence of 
toxic or imtatmg substance or may themselves become injurious , and 
that bacterial infection, regardless of the portal of entrj^ or location, 
u hethei enteral or parenteral, may lead to a nutritional disorder In 
brief, it includes the nutritional upsets which are the results of bac- 
terial mfection or the products of bacterial proliferation 

This view LS probably a correct explanation for the majority of 
cases of toxicosis Patients have been observed, however, whose his- 
tones indicated that other inciting factors were responsible for the 
disturbances which lead to toxicosis With some exceptions, these 
cases etiologicaUy would fall under Czerny’s headings ex aliment a- 
twne and e conshtutwne Thus, pure digestive disturbances such as 
those ansing from overfeeding or from exceedmg the tolerance for 
fat, abrupt weanmg of an infant from its mother’s milk, constitutional 
conditions such as inherent intolerence for carbohydrates and aller- 
gic idiosyncrasies to foods, summer heat, especially when associated 
nith increased humidity, direct gastrointestinal irritation such as 
that induced by cathartics, all have been knoivn to initiate the gastro- 
intestmal disturbance which resulted in the dei elopment of toxicosis 
Once the nutritional disturbance has been initiated, what brings 
about the toxicosis? The most comnncing ewdence points to the 
follon mg explanations The fluid (water plus minerals) loss, regard- 
less of the manner in which it takes place, whether by diarrhea, vom- 
iting msensible perspiration (ventilation through lungs and skin), or 
bv these combmed, leads to blood concentration, impaired circulation, 
diminished renal function, and acidosis, factors which are lesponsible 
for the intoxication Most authors recognize the importance of these 
factors and some have attnbuted special significance to the acidosis 
and retention products due to the renal hvpofunction 
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Another exphmntion of tlu pothopcncsis of toxicosis wliicli hns been 
clmnipioneil extciiRnih is biistil on Us siiniliint\ to histaniino shock 
It has been snuttcsteil that the nnpin ot those histamine like substances 
IS the upper intestinal tract where eoli batilli base miprated from be 
Ion and caused partial sphttinp of proteina orbs tho disturbed mtermedi 
urs mctalioliRin, or from the injnreit liscr It has also been suggested tliat 
the injurr produced bs these substances takes place because tho liver 
hns been dnninped and is no longer able to perform its function of 
detoiillcalion The evidence for imich of tin iibotc is still theoretical 

To demonstrate our point of mew on this subject the histon ah 
Btrncts of fifteen cases of toxicosis preseiitinp a tariett of ctiologio 
agents, and treated in the children s wards of Mt Smni Hospital 
acoordinp to a plan premoiisly described will he presentetl and bricflv 
discussed 

niSTLssms OP case adstiucts 

Toxicostt cx Infcclioiic — Case 1 had a posltue stool culture for tho 
Flexncr dvaenten bacillus and thus represents an cnteml infection 
Cases 2 to 5 nore, respcctneh, due to mastoiditis, smallpox tacema 
tion, ptuna and pjuna nith recurrent upper respiratory infections 
These illustrate toxicosis due to parenteral infection It is note- 
worthj that in Case 5 patient was a breast fed uifant In the analv 
SIS of a group of 71 cases of toxicosis we found that infection was 
present in more than half Undoubtedly some developed them infce 
tions after the diarrhea and voiiiitmp had started The Cases 1 to 5, 
however, illustrate a relatuelj common sequence, infection, gastro- 
mtcstinal disturbance toxicosis, and suggest a causal relationship 
between them 

Toxicosis cx Alwicclalioue — Case 6 dcicloped witliui three days 
after weaning from the breast to a simploformiila ot pasteurised mUk, 
sugar, and uater prepared under hygienic couditions In Case 7 
patient failed to thnse on cow’s milk formulae and at eighteen days 
of age developed diarrhea which went on to toxicosis In Case 8, 
patient was well except for slight constipation, until orange juice was 
started She received an ounce ot orange juice on tho first day and 
promptly developed diarrhea In absence of mfection or other fae 
tors which may has e initiated the diarrhea m these cases, we believe 
that thej oiempbfj the deielopment of nutritional disturbances ex 
olxTnentatton whlcii progressed to toxicosis 

Toxicosis e Gonslitutione — Case 10 was a chdd with oyclie vomiting 
She vomited everything taken for a dai, then developed diarrhea and 
rapidly went into toxicosis In Case 11 patient while bemg treated 
for widespread ecicraa, lost twenty one ounces in two days and sud 
denly collapsed Ho had vomited only a few times toxicosis super 
veued. These cases illustrate the constitutional predisposition which 
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T he subject which I ivish to discuss is one in which Czemy was 
a pioneer 

Czemy^ classified the nutritional disturbances of infancy on an etio- 
logic basis under three headings ex aUmeniatione, ex tnfecUone and 
e consfiiiihom The commonly accepted view of the etiologj’^ of ali- 
mentary toxicosis IS that it is secondary to an infection, and so in 
Czemej ’s scheme it would be placed under the heading of ex tnfec- 
fioJie This term signifies the following possibilities that bacteria 
decompose food, causing it to become injurious, that bacteria nor- 
mally inhabitmg the mtestinal tract may, through putrefaction and 
fermentation of the intestinal contents, bring about the presence of 
toxic or irritating substance or may themselves become mjurious, and 
that bacterial infection, regardless of the portal of entry or location, 
whether enteral or parenteral, may lead to a nutritional disorder In 
brief, it includes the nutritional upsets which are the results of bac- 
tenal infection or the products of bacterial proliferation 

This view IS probably a correct explanation for the majority of^ 
cases of toxicosis Patients have been observed, however, whose his- 
tones indicated that other inciting factors were responsible for the 
disturbances which lead to toxicosis With some exceptions, these 
cases etiologically would fall under Czerny’s headings ex ah7nenta~ 
twne and e constvt'utione Thus, pure digestive disturbances such as 
those ansing from overfeeding or from exceeding the tolerance for 
fat, abrupt weaning of an mfant from its motlier’s milk, constitutional 
conditions such as inherent intolerence for carbohydrates and aller- 
gic idiosyncrasies to foods, summer heat, especially when associated 
with mcreased humidity, direct gastrointestinal irritation such as 
that induced by cathartics, all have been knoivn to initiate the gastro- 
intestinal disturbance which resulted in the development of toxicosis 
Once the nutritional disturbance has been initiated, what brings 
about the toxicosis? The most convincing evidence points to the 
following explanations The fluid (water plus minerals) loss, regard- 
less of the manner in which it takes place, vhether by diarrhea, vom- 
iting insensible perspiration (ventilation through lungs and skin), or 
by these combined, leads to blood concentration, impaired circulation, 
diminished renal function, and acidosis, factors which are lesponsible 
for the intoxication Most authors recognize the importance of these 
factors and some have attributed special significance to the acidosis 
and retention products due to the renal hypofunction 
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In the pnst few ^enrs the thernpcntic procedure which ^\c lin\o era 
plo\cd’ hns Imd ns Us doHidcmtum the rccstnhlishmont of nn ndequato 
circnlntioii nnd n rapid impr«\cmcnt of ronnl function Coincident 
w ilh this there occur dotoxinuition correction of the neidosis, improve 
nicnt of tlio tissue turgor, nnd a trndunl disnppenmncc of the gnstro 
mlcfltinnl dj*sfunction 

It is wortln of note ihnt ns eiirlj ns 190G Gehcinirnt Czemj* nn 
noimccd a clnssificntion of nntntionnl disorders on an etiologic bnsis 
tlint even todn\ cneoiupnsscs tlic prepondornilt number of instances of 
this illness 

C^SE 3 —II i ^SloOPu, rorti Klrnn mole fcvfn months of npo Admltlcd 
Julj 31 1930 III' birth oml pa^t hlslorj \r«rp normal JIo was breort fed for 
bro raontb* then rrenned on simple milk formula Hr did well until three weeks 
before admit Ion when be developed dlnrrlieo wltb fever of IPIo r On a milk— 
^ barloT water formula the dlnirbea Improve l and tho fever dropped Two weeks 
liter or five duy* Wfon ndmh lou, tbe dlorrhea reeurred — 14 to ID stools dnOv 
Wltb this the fhlld wns brouRht In rollApMol, dehvilratod nnd toxic Ills tem 
perature wns 300® I , ho was druivsj’ Ills ejm were plassv hi* skin turgor poor 
hli puUo mpld nnd brealhlui; slow and deep Tho stools were bloody and on culture 
showed the nexuer tvpo of dysentery baelUus. Ills bhiod CO content wns 40 voL 
per cent, lie ronpondod to trentnunt for toxleosU slowlv Ills progress wns inter 
rnpted by an aeato rc'plmfory compllcntloD Ho was dlvLorged well In thirty 
dayx. 

Cxac 2 — II nnd 31BH 3 wns n nlnt month-old Irish feinolo 

baby who weighed fi\o ponnds when liom at term. She did falrlv well on a simple 
ttUk formula and orange join, At svven months of age Aup 7 1030, sho was 
admitted to tlw hospital because of anorexia diarrhea and pyorin She weighed 
11 pounds. The diarrhea which did not rcsjmud to treatment with ordinary milk 
mlxtores improved on protein milk filio was discharged ns well nftcr six weeks, 
with a formula of 20 ounces of mlfk 10 oone«*s of water, tablespoons of can® 
sugar farina, omngo ^ulco and eod liver olL \ week later tho child wns readmitted 
beeauw of acuto rhinitis and sta-crc dlairhen, voraitlng tempemturn 103® and 
irritabintr fcho looked mamutie and ncutoU UL After a twolve-bonr period of 
•tarvatjon and subcutaneous injections of saline Bolution ibo wns started on a 
simple milk formula, and Ihrco days later it was cluinged to protein milk. Sbo im 
proved Urino was nonnaL ^Vlth onset of otitis media a week later the dlorrhcn 
recurred* The protein milk wns rcilucod nnd tho child was givun two blood tranf- 
fusions each of 110 c c. Ono week apart Tlio child continued to do poorly, tho 
diarrhea continued tho otitis media was worse, sho lost a pound in twenty four 
hour*. Mastoidectomy teemed Indicated but was delayed because death seemed 
imminent On Oct 29 she weighed 7 pounds, 2 omicca, tcmpcmtnro was 105® 
color wns nsben gmr, pulfo was very weak, akin turgor was oitrcraely poor, sho be- 
camo djipncle and she iborred evideneo of aoiere blood concentration and neldoiis 
Bhe was nine and ono-Iialf months old nnd weighed 7 jiounds and 2 ounces. Treat 
meat for toxicosis was successful and no surgical Intorvcntlon was nce<lod for tho 
otitic condition- At twolro months she weighed 12 pounds. 

Oabt 3 — 0 C., #S‘’0201 admitted Aug 18, 1931, was on eleven month-old 
Spanish fenmlo whoso family history and port history wore negative She was 
normal at birth breast fed for tlireo months and did well thereafter She was 
never 111 before At ten months she received diphtheria toxin nntltoxln and at 
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ten and one half months she ivas vaccinated against smallpox Niue days there 
after she began to have fever and simnltaneonsly diarrhea 

Her diet vrluch consisted of Tvhole milk (pasteurized), orange juice, vegetable 
and cereal, uas reduced to barley and nee gruel 

The temperature dropped in a few days, but the diarrhea continued, the stools 
were green and watery Shortly thereafter the stools became very numerous, the 
fever recurred, and vomiting started 

On admission to the hospital the child looked ashen gray and collapsed Skm 
turgor was very poor, and she had marked hyperpnea and temperature of 105° F 
Her eyes were sunken and her pulse was poor The unne was scant, and con 
tamed albumm, a few granular casts and white blood cells Blood chemistry re 
vealed acidosis and hypoglycemia 

The vacemation was in scar stage and clean. No other evidence of mfection 
was present She recovered rapidly 

Case 4 — K, ^34420, admitted Oct 11, 1932, was an eight and one half 
month old female who was normal at birth and did well on artificial feedmg until 
she was four mouths old when she developed a vaginal discharge Gonococcal m 
fection was never demonstrated, nevertheless treatment was qmte active with in 
ternal medication as well as local appbcabons of antiseptic solutions She de 
vcloped pyuria with recurrent elevations of temperature IVith her fever 100° to 
102° F , she suffered anorexia and vomited frequently Her weight remamed sta 
tionarv for two months When she was eight months old, her stools became loose, 
her anorexia more marked and her general condition worse She was admitted for 
study of the genitourinary tract Intravenous urographv revealed dilated ureters 
and calvces The p s p test showed very poor excretion — 15 per cent in three 
hours — but at a later time as much as 55 per cent in three hours The blood chem 
istry was normal and the urine eontamed pus, but no casts or red blood cells 
She vomited frequently, causmg her weight to be stationary 

About five days after reflux urography was attempted, the child collapsed She 
became markedly hvperpncic (70 respirations per minute), cvanotic, her circulation 
was collapsed, skin turgor was poor, her dependent parts were mottled blue, and 
temperature mounted to 108 4° F She was unconscious, and had twitchings of the 
extremities, she was anunc, blood pressure was not elevated Blood showed evidence 
of severe acidosis, azotemia, and concentration. 

Case 5 — L B, #332765, a five month old Joivish female child was normal at 
birth and had thmed until five weeks before admission to the hospital, when she 
began to be irritable, restless and took the breast poorly Stools became thinner 
and more frequent — 5 to 6 daily — and she stopped gaming weight. About twenty 
four to forty eight hours before admission the stools became numerous, she re 
fused to eat and became very ilL On admission she was drowsy, irritable, her cry 
was weak, her color gray, her eyes were sunken, her skin loose and pasty, of poor 
color, except over the lower extremities, hands and forearms, where the skm was 
edematous and pitted on pressure She had deep hvperpnea and a poor pulse The 
urme was scant and showed only few white blood cells Blood showed evidence of 
marked acidosis, azotemia and some concentration She improved under the treat 
meat for toxicosis The pyuria persisted 

On treatment as a case of toxicosis recovery was prompt However, m forty 
eight hours she began to dribble purulent urme Exammation revealed a relaxed 
bladder and anal sphmeter with some hypesthesia of the permoum Eectal exam 
mation revealed a mass at the sacrum Her knee jerks and abdominal reflexes 
were normal. The urmary tract was eiammed by vanous methods mcludmg m 
travenous pyelography and cystoscopy and revealed cystitis The mass felt by 
rectum grew and caused a defect m the sacrum, seen on roentgen ray examination. 
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The *l>OTe fjilKHlo TOfonTtl ncvxrn! times In the sab«oqocnt ten raontbs bat vrju 
not aeeompanlcJ bjr dlarrlurt did oeear onec or twice a dar The same 

treatment was elTcetUT each time lllood pri*«uro was nerer derated 
jjrcmnds were normal, \lthoaRh she Ind the elironlc prurin, no erideneo of nephritis 
or renal insalTleloncT was demonstrable sreopt for tlio ollpnrln dnrlnp these recar 
rent episodes of toxleosls She won found dend In IksI without anv apparent cfinie 
at fifteen months, I o^huortom examination rcvenhil evstltls and a lipoma ln\olr 
inp the sacrum nnd ennda eqnlna 

rasE r — n, M ^Mporo admitted Mar A fwo-montlmld Irish fe- 

mnlo child weighed " poands S ounces nt birth and 10 ponnds 12 ounces four days 
prior to adralsslon when she wnt wenned to a formula of 2*4 ounces of milk 1>/| 
emnees water and two teaspoons doxtrlmnltoM? crrrr three hours The milk was 
grade A and boiled 8hc romited the first fcoOlnp the formula, was changed slightlr 
hot diarrhea started sfKin thereafter The dlarrhen wns profnse a stool erery 
fifteen to thlrtr minuter and continonl so until the dar before admission when 
the formula was elmngeil again Ifowcror the diarrhea continued and the child 
beeamo drowsT On ndmlsslon she looked lethargic torlc gray Respirations were 
deep and G1 per minute Skin wns mottled nnd its turgor rcry poor The nrluo 
contained allmmin, and tho blood revealed eoncentmtlon with acidosis and niotcmlo. 
On treatment for toxicosis sho rondo a rapid nnd complete recovery 

Cksk 7 — A S,, ^323013, wns n male Italian twenty-six doM old ITU birth 
weight wns 7 pounds nnd he was a difficult feeding problem On n formota of 
eow’a milk, sugar and water ho developed severe diarrhea at eighteen days and 
lost 2 pounds in the* next week. On ndmltslou Aug ^ 1931, ho was ashen gray 
dehydrated thla marantic npathetlc, ond collapsed. Ills lumdi nnd feet ■were 
twitching A lumbar puncture revealed nonnol spinal fluid Re was treated •with 
a taOno solatioa elysu a blood transfusion and n small nmoant of formnla of 
<wapomted milk without saecesx. HU blood CO content was 12J roL per cent., 
thel>aCl was ""W mg per cent and the hemoglobin 92 per cent Under tho routine 
troatrocut for toricosis be promptly Improved excepting for tho diarrhea ■which 
lasted seven days 

Oaae 8— B. 0, ^820172, admitted Ang 20 1931 A Porto Rican three months 
of ago. Bho ■was breast fed for two months then weaned on a condensed mlDc 
formula, Sho thrived but wns constipated for which ornngo Juice was recommended. 
A tablespoon of orange juice was given twleo In one day Tho next day tho child 
began to have diarrhea whicli had continued for Ibo past two weeks Increasing to 
8 to 10 green ■watery stools dollv Bho lost two pounds in thnt time and went 
progressively downhllL 

On admission sho was modomtoly 111, sUghtlv lethargic, irritable Her eyes were 
lusterlcsa Her liver was 2.G cm below tho coital margin, and sho had marked 
cranlotabes Sho was treated br Btarvotlon and snbcatancous saline injection for 
nbont twenty four hours, during which lime she became eollnpaed Rciplmtion 
became slow and deep, and tho blood showed marked eoaecntratlon ond aeidosls 
and evidence of Tickets. Treatment for toilcosia was instituted, and after a stormy 
course for three days -with almost constant convulsions, she improved and made a 
complete recorery Dnrlng tho convnWTO state her Chvostek reaction was quite 
oetlve and 10 e,c. of calcium gluconato given intravenonily caused no improvement. 
A lumbar puncture rovealcd xanthochromic fluid 

OsgE 9 — ^R. B, #836000 admitted Fob 6, 1032, was a Jewish female fifteen 
months old, who iras normal at birth nnd did well except for two episodes of re- 
cuxrent romiting at threo months and again at six months of oge. Both ■were 
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stopped bv encninti. She dereloped -well, had been vaccinated and injected ivitb 
diphtheria toxin antitoxin 

Three davs prior to admission she suddenly began vomiting everything, including 
water The next dav her temperature rose to 102° F , and diarrhea started She 
had 5 or G loose stools in twenty four hours and then became quite drowsy Tempera 
tnre rose to 104° F , color became gray, eyes sunken, skm turgor poor, pulse very 
rapid and weak, and respirations quite slow and deep A diagnosis of toxicosis 
was made, and she was promptly treated with suecess TTnne contained albumin, 
acetone and an occasional white blood cells Blood revealed a lowered CO, content, 
diminished sodium chloride, and a somewhat elevated blood sugar 

Case 10 — J, ^318774, admitted Sept 27, 1930 A Porto Rican eight month 
old male child admitted because of eczema whicli had appeared at three months of 
age when he was weaned, and covered his entire body Ho had pertussis at six 
months of age "While in the hospital being treated with a tar ointment, he was fed 
a simple formula of pasteurized milk, cereal, and orange luice, a diet similar to 
that which he had had at home His entire body was covered with this ointment 
for a few days Tlie eczema improved, but anorexia developed Treatment for 
eczema waa stopped He vomited two or three tunes in the next four days and 
lost twenty one ounces He was found m collapsed condition, skin turgor was poor, 
ejes were sunken, breathing rapid and labored, and pulse very poor He was in 
a semistuperous state Treatment for toxicosis was instituted with prompt improve- 
ment. 

Case 11 — M McK , #328830, admitted Aug 6, 1931 A two month old Irish 
female was normal at birth at term weighing 7 pounds 2 ounces She was ex 
cluBively breast fed for throe weeks and continued to thrive on a complimentary 
formula of 12 ounces of grade A milk, 8 ounces of water and 1 ounce of sugar 
Orange juice was started at one montlu Eighteen hours before admission, during 
very hot humid weather, she began to have diarrhea She had 12 loose, foul smelhng 
stools in that period Barley water was ordered in place of milk, but vomiting 
followed and the diarrhea continued On admission she was collapsed and tone, 
temperature was 102° F, skin was gray, mottled, and of poor turgor, eyes were 
sunken, and she was lethargic and markedly hyperpneic There was no evidence of 
infection Physical examination revealed no infection Tlie blood showed evidence 
of acidosis The stool culture showed Bacillus protens and BaciUus cob She re 
sponded to the treatment for toxicosis 

Case 12 — F P , #329631, an eleven month old Porto Eicnn female was admitted 
during the hot spell, on Aug 31, 1931 She was prematurely bom and wmghcd 
3 pounds 3 ounces She was breast fed for three weeks, then fed an evaporated 
milk formula until six months of age, and smee then 6 ounces of grade A milk 
and 2 ounces of water four or five times a day, cereal, occasionally orange juice 
but no cod hver od For the past two days for no apparent reason, the child began 
to have diarrhea — 12 stools daily — and vomited a few tunes In the past twelve 
hours she had become quite drowsy On admission she was very ill, pale, eyes were 
sunken, skin turgor was poor, abdomen scaphoid, and breathing very slow and deep, 
pulse was very weak There was no evidence of infection Blood showed evidence 
of anemia, severe acidosis, azotemia, and blood concentration The stool culture 
showed Bacillus coli She did well on the treatment for toxicosis 

Case 13 — J C, #330294, admitted March 13, 1932, was normal at birth, weigh 
mg 10 pounds He was breast fed for three and one half months and did well. 
Smcc then he thrived on a formula of nuBc and oatmeal water He had no orange 
juice or cod liver oil Two weeks before admission he began his first illness with 
coughing After the first week ho unproved, only to get worse again tuo days 
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htfr with hrarr brwthlnp parorrmnal cough And occoslonnllj' romltlng find tcm 
pmtaro of ino r IhVTittAf* of tho production* of mucu* with the cough cnstor 
oil was glrcn tmd in tho oohMHiocnt twcntr fonr hoar* the child dnclopcd severe 
diarrhea lie was Admitted tlve next day with temperature of 100 ncutcly ill, 
markedly dehTdratcJ modcmtely toxic ctw* lunken, footnnelk* depres^d and tho 
skin turgor Mrv poor lie was lirperpm le coughed nnd had dullness and rUles 
•t tho left hfiso which proved to l>c dne to pulmonnrr Involrfmont, on roentgen mv 
eismlmitlon Blood abowcti evidence of ocldosla nnd blocMl conccntrntlon nnd tho 
nrine contained allmmln. llo responded well to tho trentment of toxicosis without 
a blood transfusion. The ri»o In tempemturo Inited only threo days 

Casr 14 — M JL, C,, a Cvc-month-old Irish feiunle child ms admitted on 

Rept 23 1932, bemuse of dlarrhen for ono week It had itnrted nftcr a doso of 
mJDt of magnesia given to her Wcanso the previous few stool* were too firm 8bo 
was quite tick, npathetlc nnd Irritnl !c Tier skin turj^r wn* poor tho eve* sunken 
tho fonlnnoHo depressed nnd the pnl*i poor Blootl shownl mldence of market! 
conccntrntlon, mild acidosis and nr/iteniln mil hrjioglvccinin Her stool eoltupi 
vlfldcd Ilaeillui coll cntcrococcn 1 rln« showed some allmmln and nn oxccm of 
white blood cell* She wn trented ns n ens of toxicosis with prompt nnd pm 
grcialm ImproTcment 

Ciar 1C — It B., #34 3S1, odralttM No\ G, 1932 V flve-nudHjm half month ohl 
Jewish female was admitted l*ccnuv* of periodic alxlorolnnl rrompllko pnloi, vom 
Itiag and bloody diarrhea for forty threo hour*. She was In poor condition but 
was operated upon for Intursusccpllon which was fonnd at the cecum and released 
Having been breast fed exelaslvdy she wu* then fed riuill amounts of milk ob 
tained from her mother Her eondltlott was fnlr for a few days. Sho then de- 
veloped upper abdominal distention vomited bllo-atalncd mAlcrIal, and passed verr 
little gas and no stool br rectum Tlio teiuperatuTc flnctnated from lOl to 105 F 
Blood culture waa rtenlc Sho liccnme toxic eyes wero tunken color gray, akin 
turgor poor, cry weak nnd pulse rerr poor Tho eplgnstrlum was dwtended Blood 
showed cvidcnco of concentration nnd aiotemla, but no ocldosU. Sho probably had 
Intestinal and gastric atony Sho was treated as a enso of toxicosis except that 
her stomach was lavoged bImduI eight or ten time* In four doya, with progressively 
diminished evideneo of retention, Sho recovered promptly nnd completely under 
this treatment Blood CO, content dropped from oi to 39 xol. per cent after two 
days of treatment, 
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3IEASLES IN NEWBORN INFANTS (MATERNAL INFECTION) 


Jerome L Kohn, M D 
New York City 

F our cases of measles in young infants who were infected by their 
mothers have been tieated in the last two years at the Willard 
Paiker Hospital The ages of these infants at the time of onset of 
measles was fourteen, fourteen, and thirtj’^ days, and ten weeks, re- 
spectively In two of the cases, therefore, the mother was mcuhating 
measles at the time of the birth of the child Both of these children 
weie bom in institutions In one case, the mother’s fiist day of fever 
was five days postpartum, and m the second three days postpartum 
The offspring had fever on the ninth and tenth daj'^, respectively, after 
the onset of the mothei ’s illness The foUowmg day, Koplik spots and 
other cbnical signs of measles were noted m both infants The day 
after, the rash appeai-ed 

The incubation penod of measles is usually given as from eleven to 
fourteen days aftei exposiue Tins incubation period takes into con- 
sideration only the fii-st appeal ance of cbnical symptoms, such as cough, 
coryza oi the first appearance of the rash However, if tlie child is in 
an institution at the time of exposure, or soon thereaftei, the tempeia- 
ture IS taken legularly, and the first day of fever may be considered 
the day of onset This tcmperatuie rise occurs about the ninth or tenth 
day after exposure and tlus may be called the tme incubation time 
In Cases 3 and 4 the mothers ucic exposed to measles postpartum 
In Case 3, the mother’s exposure took place cleien days postpartum 
Tuelve dajs latei she had her first symptoms Eleven dej-^s aftei, 
when mother and child weie admitted to the hospital, the child already 
had fevei and a few Kopbk spots In case four, the time of the mothei ’s 
exposure was not known Her fii-st symptoms of measles vere present 
three days before her admission to the hospital Eleven days later the 
child dec eloped fever The next day Koplik spots were seen 

It seems, therefore, that the incubation peiiod of the ehildien whose 
mothers were mcubating measles at the time of birth and those that 
were infected postpartum is about the same The first day of fever was 
from nine to eleven dais after exposuie 

The cbnical coui-se of the measles in these infants apparently differed 
in no way from that seen latci in the first j ear In case one, the child 
recened convalescent serum on the seienth day after exposure The 
course of the measles was mild In this case it can haidlj be considered 

From the Wniard Parker Hospital tor Contagious Diseases. Dept, of Hospitals 
New York CItj 
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proof of tilt cfricncT. of comalctjccnl scrum ns tlic correct time for ^Mng 
«crum iR five to kix tlnrs nftcr exposuru In the other throe 

rases in \\hich scrum was not gutn, the children were scnouftlj ill 
All three had K^^nptoms and signs of pulmonnn nnolrcment nnd two 
dc\cjoi>ed a purulent otitis media The fc\cr Insled fiom ten to eighteen 
da\R after the onset All of the children rcco\ercd 
There were throe additional eases, none of wliich dc\ eloped measles 
that should ho mcluded in tins iieru*s 
Two coBCfi (No 5 and 6) cau be considered togoUier Both children 
wrere bom while the motlier hod clinical signs of mcoslcs. In Case 6, the 
cJdId Was liom when the mother s rash was at the maximum stage The 
newborn sliowcd no cluneal endento of raeasks No comnlescont scrum 
^ns giNcn, hut the child was immcdmtolj isolated from the mother 
The isolation was mnmtniiied until the child was ten dn\a old Tlic 
child did not become infected In Case 6 the child was bom wlnlo the 
mother s rash was recoding that is about two dajs after the maximum 
stage This latter clnld also showed no clinical signs of measles at birth 
The child was given convalescent scrum soon after birth nnd was not 
isolated from the motlier Tins infant also remained free of measles 
In Cose 7 tlie mother was incubating measles when the child was 
bom Her first day of fever was three dnvs postpartum, but she had no 
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chiiical signs of measles until six days later, when for the first time her 
temperatnre was over 38 5° C (101° F ) The child was given 10 c c of 
measles convalescent seimm vhen seienteen days old This vas eight 
dai s after the mothei ’s firat snnptoms Although the seimm was given 
late, the child lemamed fice of measles 

COMMENT 

As has been shovm b 3 Herrman* and others, vhen a mother has had 
measles pieiious to piegnancv, her infant usuallj’^ has an immunity for 
at least the fii-st fiie mouths of life This immunit's is piesumablj 
transmitted through the placental ciiculation It is often stated that 
if the mothei has not had measles, the child has no such immiiniti 
Since in most laige communities the mothei has had measles diiiing 
childliood, measles in loiing infants is infiefiuent But thus lulc 
of immunity is not infallible, and tlicie must he diffeiences in in- 
dmduals I obseii ed one mfant thiec months of age, exposed to measles 
in the mothei, who did not eontiact the disease No conialescent serum 
was given This child has been followed foi seien leais and up to the 
present time has not had measles 

A leview of the litciature of congenital measles, oi the measles of 
eailv infancj is uuneccssaii This has been adequately done bv Reuss," 
Canelli,^ Jlanani,'* Dcbie and Joaimon'^ and others These authors re- 
port cases in which the mothei had measles a few dais bcfoie exiiccted 
delnen In most of the cases the cluld had clinical signs of measles 
at birth The measles was usualh at the same stage as that of the 
mother In some cases, howc\ci, the measles would be at a latei stage 
This suggests that the fetus is infected at the same time as the mothei 
01 IS infected during hci incubation period This, howevei, w'as not oiii 
expeiience In the two cases m which the children were bom while the 
mother’s measles was still actne, neither child showed auj' evidence of 
hanng been infected in uteio Immediateh after birth, one ivas given 
comalesceut semm and allowed to lemain wuth its mothei, while the 
othei was given no seium but was isolated Thei both lemained free 
of infection Reuss- cites a case of Koht in wdiicli a child had simiptoms 
of measles fiie daj's postixaitum, which was eight dais after the onset of 
the mothei ’s infection.' leportcd hi Laiirt the mothei had 

si-mptoms the day after bu-.^ \thc child’s fii-st symptoms appeared 
W'hen It was eight dais old Reuss \lso cites a case of iMoser, in which 
the child was bom aftei the mothei ’s rash had faded and the child had 
Its first sj-mptoms fourteen dais postpartum In the thiee eases re- 
ported in tins paper, in which the mother was incubating measles at the 
time of birth, two iicic subsequentli infected In one, the first day of 
fciei was nine davs, and m the othci, ten dais aftci maternal exposure 
The giiing of a laigc quantity of conialescent semm may haie protected 
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lilt tliinl imtiiiit Thf cnM nf Miwr nml thnu rasc^ lii-ro n porliil in n 
probnbh mfcctwl iMMljinrlum 

If file menses occurs Ik forr tlip iiplitli month of pninmncx tlo likili 
hood of 0 im<=cnmtu.i or jininntim birth ts Bruit Thii iHunlh ociiirs 
nt the hciBlit of tlio irniiliou In Kiuh discs the fetus Ims been found 
to bnic n msli nt idHiut the same Klni,i us tlmt of tlic mother fiulwirth’ 
states that if the inotlicr does not miscnrn tin olfspniiB ncipnns a 
IKrmnnent imniuniti Afnnnm* cites fineml cases ni which such off 
flinuK bale Iieen niienteell' isiiosed to measles and no iiifcetum has 
rcsiiltisl It would lie interfstine therefore to follow the r ascs here n 
IKirtcd 111 which the infanta wen iHini while the mothers were still iii tin 
eru]itue atoBC \\ ill this become nifccteel on Riilisei|uciit i sposiirel In 
eontradielioii to this are the well known cases in the Faroe Islands 
BurmB an epidemic of measles in these islands ni IWC a number 
of preBuant women were infected The islands wen pmcticalli free 
from measles until I8S2 tlurle sit ecars later At that time a number 
of the offspniiR of these prCBimncies contracted miaales 

The clinical course of measles m these souiir children iiifecldl b\ 
tbcir mothers is usiialh seiere Alortaliti statistics eompambU to the 
cnacs here descnlicd arc ven miaRir hiBiires ciieii In Debre and 
loannon‘ and Mariam* show that the mortaliti la about lb per cent 
It seems logical, therefore in ordir to modifi its scicnti that measles 
fomaleBcent uenim nr adeiptatc amounts of whole blood or serum from 
adults prenousK infected with miiislcs should lie gntn soon after ex 
Posurc. ll IS known that iii older children if immune scrum is Riien 
within five or six dai s after cxposim the measles mas lie nlmrted or 
the resultant measles may lie mild Up to the present time except for 
tile ease (No C) hero reported I know of no iiewboni children infected 
hr their mothers who liaio lieeii iineii coiiMilescciit serum within fl\e 
daw* after cxiiosun One cannot sni wnth eertainti therefore that this 
treatment will bo edleient 

There is reason to believe that immune reactions in joung infants arc 
not the same as those occuriiiB in older children Tins is illustrated hi 
diphtheria in jouiiK infants It is mmalK senoits and infants do not 
respond to treatment watli antitoxin even when it is gncii carh in the 
drsease Bniidcaii’ cites an epidemic of puen>eml fcior for which 
the diphthcna bacillus was responsible and states that nine infants went 
infected and all but one died notwithstanding antitoxin treatment 
After this he iiigccted each infant nt birth with di]ilithcrin antitoxin and 
the epidemic was arrested at once Baliedcati Dumas Loiseau and 
Lneomma and others haio attempted immiiniration of infants under 
four montlis of age wnth diphtheria toxoid and toxin antitoxm, hut have 
boon unsuccessful The Schick test aix months later was positive and 
the immmusabon had to be repeated in the second haH of the first year 
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The injection of toxoid into piegnant -women did not influence the anti- 
toxin content of the non bom AYhether this analogy can be earned over 
to measles can only be decided nuth a -wide expenence 

SOMMARX 

1 Four cases of measles m young childien infected by theu mothers 
are leported In two of the cases the mothei was incubating measles at 
the tune of the birth of the child 

2 In one other case, in which the mothei was incubating measles at 
the time of birth, the child was e-vidently protected by convalescent 
seiTim 

3 Two cluldren weie bom while the mother nas in the emptive stage 
of measles Immediately after biith, one leeeived comalescent senini 
and nas allowed to remain with its mother, and the othei received no 
seram, but was isolated Both remained fiee of measles 

4 Congenital measles and measles in early infancy has been dis- 
cussed 

5 Since the eoui-se of the measles m young infants is usually severe 
the use of measles immune serum soon after exposure is indicated 

I\OTE — An additional case (No 8) ivaB observed after this mannscnpt had been 
completed A child three montlia old waa exposed to measles by the raother The 
father had had measles, and the child -was given 25 c c of his blood, nine days 
after exposure Fifteen days later the child showed sj-mptoms of what proved to 
be modified measles 
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OnShUVATiONS ON Till. N VTUKE AND TR^ ATMI NT OF 
mAniflinA and TIIF A&SOCIAThD STSTEMIC 
mSTURlJANCrS 

McKiJi ■\I\i(nioTT, MD AuAih J- IlAirrjrAW, '\r D , 

AND Mil TON I 1 SHNN, M U 
St liOtia, Mo 

Tllh larjjC amount ol work wludi lins bton (Ioiil during recent 
* rears on tlio subject oC infanlilc diarrhea and its tlTccts on the 
bodv has served to hnuK out c'^sLiitml facts which have formed the 
basis for proplnlnxis and Ircntnicnt The numerous discnssjonii os to 
whether infantile diarrhea la duo pnnuiriK to ahnonual chemical com 
poaition (if the food, to nutntioniil difiturbnnccs to Lateral infettions 
or to parenteral infectious !m\c made it evident tlint there is no one 
cause of the condition, but that jt may be due to nnN one or more of 
the factors mentioned, either alone or m combination with other fac 
lors. It has also bceomo apparent that the severe toxic svnnptoms, the 
RtHailled “alimentnn intoxication,*' nro the sccondarj results of dm 
turbunco in the clicraical Cfiuilibnmn of Uit bodj brought about ns the 
result of loss of water, salts and organic matcnol b> vrnv of the gas 
tromtcslinnl tract, and that tho dovclopincnl of the clinical picture of 
mtoxicalion depends more upon the degree and scvcrilj of the diar 
rhea tlian upon the nature of tho underlying cansc An} severe diar 
rhea, whether occurring as tho result of enteral or paroutoral infcc 
tion, or other causes, maj be associated with tlic development of tlio 
symptoms of *mtoxicatioii Tho picture ina> of course, bo coinph 
cated by the direct cCrccts of nnj infection which is present 
The present day clinical picture of diarrhea and its complications 
differs materially from that of a decade or two ago General improve 
ment m milk and water supplies and more adequate supervision of 
infants and tho education of mothers have resulted m a greatly de- 
creased iiicldcnco of tho specific enteral infections (dysentery) A bet 
ter knowledge of the nutritional requirements of infants has resulted 
m generally hotter nutrition among Infants, so that the effects of diar 
rhea are less senons A better understanding of tho nature of the 
condition and associated changes brought about in the body has re 
suited in a more intelligent appbcatiou of speoiflo therapcntic pro 
cedurca designed to restore normal conditions in tho body Severe 
manifestations are more frequently checked in their incipienoy 

STom tbe DfpJirtinent oC PedUtrlcai, 'WMhlnwton UtJvewlty Stdiool of iledlclne, 
and th* at. l^jufrcmUdren* HewpItaL 
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Tlie purpose of the pieseiit paper is to summarize observations 
■which we have made durmg the three-year period 1930-32 on all cases 
of diarrhea obsemed m the St Louis Children’s Hospital with the idea 
of determining the essential etiologic factors involved, and to evalu- 
ate the results of therapeutic procedures adopted 

During the three-'\ ear period 318 eases of diarrhea were observed, and 
of these 118 or 37 per cent fell m the classification of enteral mfections or 
di’aenten, usmg the teim m its broadest sense to include not only in 
feetiou with the recognized strains of dysentery, but also closely re- 
lated organisms of the d 3 '’sentery-parat 3 ^phoid-colon group generally 
recognized as pathogenic As dj’’sentery were included all cases m 
wlueh specific pathogenic organisms were isolated, either from the 
stools during life or from the intestmal tract at autopsy, all cases m 
which specific agglutmins to the members of the dysentery-paraty- 
phoid-colon group were demonstrated m the blood, and all eases in 
vhich there was clinical evidence of dysentery, such as blood or pus 
in the stools or a history of proved coincident familial infection Even 
though all doubtful cases were mcluded in the d'vsentery group, the 
relative mcidence of dysentery is seen to be low as compared with 
other tjTies of diarrhea These figures differ materially from those of 
observers in other localities’’ - ^ during the same years There was 
obsemed the usual seasonal incidence, cases of this type beginning to 
be numerous in June and increasmg in numbers to a peak in August 
and September, rapidlv decreasing m numbers with the beginning of 
vmter (See Chart 1 ) 

In the senes of cases classified as dysentery, parenteral infections 
occurred durmg the course of the disease and comphcated the picture 
in 66 per cent of the cases The most frequent infections were bron- 
chopneumoma, otitis media, mastoiditis and pvelitis The mortality 
in the group with complicatmg secondarj^ mfections was 28 per cent, 
in those uncomplicated by such mfections, 10 per cent The occur- 
rence of dysentenc infection seemed to bear but little relationship to 
the state of nutntion of the infants, dvsenterj^ was observed m well 
nounshed as well as m poorlv noiinshed infants Very few of the 
dysentery patients had been under adequate medical supervision, or 
were from homes m which there was an intelligent appreciation of 
hygiene 

The cases of nondvsentenc diarrhea were most frequently observed 
dunng the earlv fall months m the case of infants whose nutrition 
had suffered durmg the summer season and who, with the begmnmg 
of fall, contracted upper respiratory mfections which served as the 
final precipitating factor The seasonal incidence differed somewhat 
from that of the dysentery eases Some increase occurred durmg the 
warmer seasons of the year, and the symptoms were somewhat more se- 
vere m excessively hot weather, presumably because of the influence of 
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teat lu faTontiR furiltcr deliMlrntion, Inil n fair nunilicr of i-nsca oc 
wmij (rvcn ilurind the nmter months when there nere no eases of 
dyjenterv (Sec Chart 1 ) 

In the group of ensca of simidc diarrhea defmiteU recognitable 
pircntcml infections in the rhinophnniix, care and mnstoiilR uero 
present in 83 per cent at the time of admission to the liospital The 
incidence of such parenteral infections has hoivcci r cam d from scar 
to rear Dnnng one fall and winter Kcnson precious to the present 
studies acute middle car or mastoid infections immedinteh preceded 
the decelopment of diarrhea in f)3 per cent of the cases Tlie incidence 
of parenteral infection teas renllc somecchnt griater than the figures 
given vconld indicate Not infriniin nth in the tasi of infants ad 
aiitted to the hospital in a state of secen dehedration the presence of 
middle ear infeetions ccas nnsnsiietted htcansi of lack of ecideiien of 


a 

to 


3eoio/tg/ of Diorrfioo 

I fJon ifrtific 
D Boat/erif O^Sfi>for<^ 



Raic. aIvc FTav Just duc-i Sun Serr urt 

ChBrt 1 — fs-ssonal IncI Unn' tl n raeerinc ilUirrlieic nnd dy-Aenlrrr 


inflammatory change in the tjmpanlc mcmbnincs With the rcatom 
tion of the fluid halance and consciinciit improcomont of the circula 
tion, the tympanic membrane showed changes dcflniteh indicative of in 
fection, and this was confirmed hi tho obtainmg of pus on paracentesis 

Nondyscntenc diarrhea ccas obsemed ranch more freiincntly in nn 
demounshed infants, tho conrso veas more severe, the secondary toxic 
manifestations were raoix marked and the mortalit> was higher than 
m the case of creU nourished infants Tho most fregnent feedmg error 
preoedmg the dovolopmcnt of diarrhea was ciiiautltativc or qnalitativo 
nuderfeedmg which had led to impairment of the nutrition and ap 
parently to lack of resistance to infection The severe types of diar 
rhea were ohserved almost exclusively m artiflomlly fed infants and 
m those who had received relatively dilute formulas of unacidificd milk. 

The mortality in the group of oaaes associated with parenteral m 
fections was 85 per cent, over three-fourths of the deaths (77 4 per 
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cent) being directly attributable to the complicating infections rather 
than to the effects of the diarrhea per se 

There still lemained a small group of eases (17 per cent) m which 
neither enteral nor parenteral infections could be demonstrated The 
cases m this group weie ehaxaetenzed by a short duration of the diar- 
rhea (arerage fom days) and a low mortality (5 per cent), as com- 
pared with an arerage duiation of fifteen days and a mortality of 35 
per cent in the group nith paienteial infections 

A study was made of the acidity and bacterial flora of the gastric 
contents in 200 of the cases of dianhea of various types In making 



Diarrhea Dysentery 

Chart 2 — HjCioKen Ion concentration of gnslrlr contents Each dot represents one In- 
fant, Circle represents the a% erase for ate group 

the obsen ations, each infant was firat gn en a test meal consisting of 
all dilution of boiled whole cow’s milk nith water Gastric contents 
weie renioied bv catheter one and one half hours after the ingestion 
.of the test meal All samples containing mucus were discarded Sue- 
cessn e obseiu ations were made at tlie same time each day to note the 
effects of lanous feedings and other factors on the acidity and bac- 
terial flora of the gastric contents 

The hydrogen ion concentiation of the gastiic contents was deter 
mined bj the method previously described bv Marriott and Dawdson* 
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and bartennl cultures uerc mrule ou cnch sample The results wore 
compared \nlh tl^o^c obtained from n ^roiip of normal infants under 
the same conditions Tlit of the gastric conlt nts of nominl infants 
averaged 3 TO with txtrcim rnrmtioiiR from i 0 to 5 0 Tlic results arc 
expressed in prupluc form in Chart 2 In tiic ^roup of cnsca of non 
(IfBenlcnc diarrhea, there was a distinct hiwcrinj, of uciditj, tlic aver 
ngc Pii being 5 G5 and the extreme \anntion from 4 0 to 0 5 (Sco 
Chart 2 ) 

The neiditv of the unstnc lontenlK of the eases m the djscntcrj 
group differed mnrkcdlj from that of the nonspecific tj'pe associated 
with parenteral infections Itegnrdloss of the age of the patient and 
of the specific orj^niiisnis there was a distineth greater nciditv, the 
average Pji of flje gnslnc contents being JO nnlv one third of the 



»— The incld nee of m coll tn the gnatrlo rontcnla at rerjln^ liydroffen ion 
con oen t m 1 1 on* 

eases llIl^^ng a I’ll nliove tins n\crnn, A nine (Olmrt 2 ) The aeiditj o[ 
the gastne contents ot the infants m this group was not onlj muoli 
tiehcr tlian that obsened in llic noninXectious group, hut also dis- 
tlnctlj- higher than that obsened in tbc normal group In some in 
stances at the very beginning ot tbo aamptoms of djsouterj there was 
some lowering ot ncidite, but ntlcr the first day or so the acidity al 
roost invariably increased 

The bacterial flora obtained on culture of the gastne contents of 
both normal infants and those suffenng from diarrhea almost always 
included Btapliylococci and often strcptoeocoi and yeasts In none of 
the normal infants were any strains of the colon group obsened. In 
45 per cent of the cases of nondysenteno diarrhea the predominant 
flora of the gastne contents consisted of strains ot B coU In a num 
her of cases of parenteral infection associated with vomitmg, B coU 
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Meie cultured fioiii the ga&tnc contents before symptoms of diarrhea 
had del eloped, but in all such cases diarrhea occuired shortlj afterward 
A fairly close relationship Avas found to exist betAveen the degree of 
aciditj oi the gastric contents and the presence of organisms of the 
colon group This relationship is shoAvn graphieallj^ m Chart 3 It 
Avill be obseiAed that AAith decreased acidity there occurs an increased 
incidence of B coli 

In marked contrast aa ere the bacteiiologic findings in the cases of 
dj'sentery In these cases Avith the usual high gastric acidity, the 
stomach contents AA'ere entirely sterile m a feAV instances, and in the 
lemamder the onh flora present Avere those observed in the case of 
normal infants There Avas a signifieant absence of members of the 
colon group during the active course of the disease During the third 
Aveek of the disease in protracted cases and Avhere the picture Avas 
complicated by sca ere infections and malnutrition, a decrease in acid- 
itj' of the stomach contents associated Avith the presenee of B coli Avas 
occasionalh observed In these cases, nondvsenteric diarrhea appeared 
to haAe been snpenmposed upon a djsenterj 

Our findings on the bacterial flora of the gastric contents are con- 
firmatory of the observations of others,- ® ' and lend support to the 
hypothesis of enterogenous infection of the upper intestinal tract as 
a causative factor m the production of diarrhea The observations on 
the relationship of gastric acidity to the presenee of flora of the colon 
group indicate the possible mechanism of such enterogenous infec- 
tions, and at the same time pomt the Avay to possible means of preven 
tion and treatment of this type of diarrhea We consider it probable 
that infestation of the duodenal and jejunal contents Avuth B coh and 
related organisms is of greater pathogenic significance than the pres- 
ence of these organisms in the gastric contents The presence of such 
organisms in the stomach, Ave take merely as evidence of more or less 
massiA'e infection of the duodenal contents and recognize the fact that 
even in the presence of duodenal infection and in the absence of re 
gurgitation, the stomach may be free from the oiganisms When they 
are present m the stomach, hoAACver, it is most unlikely that they 
should be absent from the duodenum As aviU be shoAA n subsequently, 
it IS possible through the feeding of buffered acid solutions to bring 
and maintain the gastnc acidity to almost anv desired degree Avithin 
normal limits, and that such a procedure results in geneial in a dis- 
appearance of B coll and exerts a favorable effect on the course of 
diarrhea of the nondAsentenc type 

So far Ave have considered only certain conditions existing in the 
intestinal tract in the presenee of diarrhea The general effects of 
diarrhea upon the bodv are of as great or greater importance 

The failure to absorb mgested food substances and Avater from the 
intestinal tract and to reabsorb gastromtestinal secretions may lead 
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to senous disturbances m the bods, the degree of which in an un 
treated case, u more or less diroclls proportional to the seventy of the 
diarrhea Such changes include (1) dolivdration (2) clectrobio 
unbalance and (*1) starvation each of s\hich nin\ lead to secontlan 
trains of disturbances, the resultant of which mn^ be mpidlv fatal 

Apparenth under nonnnl conditions the total dnih ninount of gas 
tromtestinal juices secreted and absorbed excccdK two- or threefold 
the fluid intake The immediate source of water for these secretions 
IS, of course, the blood plasma hen such secretions fail to be re 
turned to the circulating blood, because of loss tlirough diarrhea the 
volume of the plasma ttnds to diuimish (an)n drcinia) Passage into 
the circulating blood of the intercellular fluid of the hodv and to a 
certain extent also the intracellular fluid particulnrlj of the muscles 
may prevent for a time snch shrinkage of plasnin ■volume hut wlieu 
these reservoirs become exhausted, dehvdmtioii of both the tissues and 
the blood plasma results 

In addition to loss of fluid bv wnv of Uic intestinal tract further 
water loss occurs as the result of evaporation from the skin and lungs 
A dmunwhed blood volume particulnrh when associated with in 
*^Med Tiscoaitv due to the relative increase in the plasma protein 
fioncentration and cell volume results m a greatlv diminished volume 
flow of the blood which m turn interferes with the normal function of 
Ihe circulation in carrying ox%geii and food substances to the cells 
and removing carbon dioxide and other waste products becretion of 
n^^e in particular may almost completelv cease under such circum 
stances, and result in retention of urea and other waste products in 
the blood. During such penods of severe dehydration however there 
seems to occur a relatively much sroBllcr reduction in the amount of 
secretion of gastrointestinal juices, a fact in keepmg with the tend 
fncy for continued secretion of gatrtnc jiuce m the expenmentnl am 
Dial dying from gastnc fistula, and of pancreatic juice in the animal 
succumbing to the effects of continued loss of pancreatic juice by 
fistula or intubation of the pancreatic duct • 

Although perhaps the normal mixture of gastrointestinal secretions 
may have an electrolyte composition similar to tliat of the normal 
body fluids the loss of large amounts of gastrointestinal secretions by 
fbrtula or diarrhea almost invariably leads to electrolyte imbalance in 
the body fluids Tlua disturbance is usually such as to produce acido 
Factors contributing to the production of acidosis are (1) « 
greater loss of fixed base than fixed acid (2) the inability of the kid 
nej-s to excrete enough fixed acid bound to ammonia to mamtain a 
normal bicarbonate concentration in the blood, and (3) the occasiona 
production of organic acids such an lactic acid and the ketone acids 
due to circnlatorv failure or to starvation It should be remembe«d 
m thin connection that analysis of a blood sample at a time when 
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se\ere dehj dration exists sometimes fails to reveal loss of individual 
ions , 1 e , there may be considerable chloride and fixed base lost from 
the bodv, and yet their concentrations in the plasma may be above 
normal This is simply due to the fact that water has been lost from 
the plasma to an even greatei degiee Recovery from such changes 
demands the proper administration, not only of water, but of chlonde 
and base When bicaibonate lowering is extreme (to % or less of the 
normal concentration) the acidosis is frequently uncompensated, and 
the Ph of the blood may drop to 7 or less Such severe acidosis tends 
promptly to be fatal and demands very vigoious treatment Detailed 
studies of the chemical composition of the blood of patients observed 
and treated m this cbnie have been published previously ® 

In addition to the loss of watei and electrolyte substances, there 
occurs a more oi less rapid consumption of the body stores of carbo- 
hydrate, fat and protein, leading to emaciation, as well as to dehydra- 
tion Depletion of carbohydrate stores sometimes contributes to the 
development of acidosis in making ketosis possible Ketosis, however, 
IS not an important consideration in the acidosis of acute diarrhea, 
except when the diarrhea is due to acute bacillary dysentery The 
consumption of body piotein, howe^er, may frequently lead to serious 
secondaiT disturbances, particulaily when the plasma proteins become 
depleted Such depletion, often masked during the period of dehydra- 
tion, becomes manifest after restoration of body fluids, and contributes 
frequently to generalized edema, which quite aptly has been termed 
‘'nutritional edema ” During the development of such edema, despite 
the fact that the kidneys may be essentially normal, there may occur 
marked oliguria, sufiScient to impair senously normal renal activitv 
Such renal activity may in turn result m continued electrolyte imbal 
ance and interfere with recovery from acidosis or alkalosis 

Effective treatment of the more severe cases of diarrhea must in 
elude prompt restoration of normal blood chemical composition and 
normal conditions in the gastromtestinal tract Measures particularlv 
directed toward one end frequently have a good effect on the other, 
and the two objectives cannot be shai-plj separated one from the other 
In practice, we have found the following method of treatment to be 
the most effective (1) total lestnction of food, (2) the administra- 
tion of an isotonic solution of sodium > -lactate, sufficient to rebeve 
promptly the acidosis and to rebeve at least partiallv the dehydra- 
tion^® In the presence of se\ere acidosis, the usual dose of sodium 
lactate is 10 c c of a molar solution* per kilogram of body weight. 


•SIoHr Podlum lactate maj be prepared b> neutrallzinp: 100 c.a of U S P lactic 
add -^Ith concentrated sodium hj-droxlde. usinp phenol red as an Indicator Tlte sojn- 
tlon Is made up to about Sno c.a -alth d!stlllc<l water and heated to the boiling ^Int 
for from thirty to fortj-fi\c minute*? meajn\hlle addinc small amounts of alkalf as 
needed to neutralize the lactic acid formed throuph hvdratlon of the nnhvdridc The 
solution Is then made up to 1000 c.c. It may bo sterilized In an autocIa\e and pro- 
served In stoppered flanks or In sealed ampules 

Such molar eoluUon maj be obtained alreaJr prepared In 40 cc ampules (Ell 
LIU} and Companj Indianapolis ) 
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diluted bv the nddition ot 5 Aolnmes of sterile distilled wnter A pnrt 
of this (one third to one-linlf) h injceted rntruA enoiislj , to restore as 
quickly as poasihlc dimmished blood Aoliimc, while the remainder is 
administered suhcntanooiish or intrapentonealh , (1) administration 
o£ physiological bnlter salts solution pnrcntcralU ,* (4) the ndminis 
tration of dextrose solution to furnish fuel, to relies o ketosis and to 
help in ro-cstnhlishing the plvcogon reserses of the bodj Dextrose 
solution in isotonie strength (6 per cent) miij be giscn ns such sub 
cutaneonaly or mixed with equal parts of pin Biologic buffer salts solu 
tiou The dextrose mas also to ndsantage be given hr continuous 
alow intravenous injection For this purpose a 10 per cent solution, 
either alone or mixed with an equal volume of phrsiologic buffer salts 
solution, 13 used The rate of injection of the 10 per cent solution of 
dextrose should not exceed 3 c c per kilogram of body weight per 
hour More rapid injection mav result in glycosunn, edema, embnr 
rassment of the circulation and at times to a general reaction with 
temperature elevation and chills (6) The administration of oitrated 
whole blood This procedure should not be resorted to until after the 
fluid balance has been well restored, inasmuch as transfusions given in 
the presence of marked blood concentration may resnlt in a still fur 
ther increase in plasma protein content and an intensification of the 
phenomena of anhydremia 

After the fluid content ot the blood has been restored, blood trnns 
fusion tends to reestablish the plasma protein level in the recipient 
when this is low as the resnlt of poor nutrition or has been m part 
destroyed during the existence of anhvdrcinia and is in consequence 
low when the blood volume has again been reestablished through the 
administration of fluid Transfusion therefore tends to prevent the 
development of secondary nutritional edema The administration of 
hlood may furnish some hootenal antibodies, particnlarly to B coh 
Transfusion of whole hlood also furnishes red blood cells, which are 
capable of functioning normally, and m tlus way tends to prevent the 
development of anemia after dehydration haa been overcome 

The above measures designed parbcnlnrly to restore normal blood 
and body flnid volume and cbemical composition, can nsnaUy be car 
ned out satisfactorilv within the first twelve hours Should severe 
diarrhea conbnne, the parenteral administration of physiologic bufl'er 
salts solution may have to bo repeated two or three times daily, or 
given contmnonslv by the slow mtravenons dnp method 

During the period of food restriction, which should last for twelve 
to forty eight hours or more, dependmg upon whether or not diarrhea 


fl«wher8.tt It 1* ewontlalir a SddlUon to #CKlIum Jotw 

icpui. m™. (Ell uii^ I.:! 

Cotnponx IndlantpolU.) 
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tends to continue despite food lestnction, it seems of value to offer 
small amounts of acidified and buffered ivatei, which tends to keep 
the stomach and upper mtestmes sufficiently acid to pi event the 
growth of intestmal oiganisms This buffered water is composed of 
lactic acid in 100 millimolai stiength and sodium lactate in 50 mdli- 
molar strength ® It is sometimes advantageous to sweeten this mix- 
ture ivith sacchaiine 

Aftei the preliminaiy starvation period, the most efficacious method 
of resuming feedings is to offei small amounts of Dryeo (half-skimmed 
dried milk) or dried piotein milk, diluted 1 to 10 with the above men- 
tioned buffeied mixtiue Veiy gradually, aftei the condition of the 
patient improves and the dianhea becomes less, the amount of food 
mav be inci eased We haie found it satisfactory, first to concentrate 
somewhat the dried or protein milk ddution (making it 1 to 8) and 
then to add gradually the carbohydrate to the formula in the form of 
Kaio sjTup (dextrin and maltose) When roughly 6 per cent carbo- 
hydrate has been added to such a formula and the patient is takmg 
amoimts of such a formula normal foi his age, evaporated milk diluted 
with an equal volume of buffered solution or 1 per cent lactic acid, and 
ivith the addition of 5 to 7 per cent of carbohvdrate may be substituted 
for the protein milk mixture and m this way adequate calories may 
easily be given 

In general, the same measures found efficacious for tlie relief of de- 
hydration and restoration of the normal chemical composition of the 
body fluids in the uoudysenteiic form of diarrhea were also found 
highly satisfactory m the more severe forms of acute bacillary dysen- 
tery Because of the much gi eater frequencj^ of severe ketosis m dys- 
enterj', dextrose seems more specifically indicated, and should be sup- 
phed in addition to physiologic buffer salts solution, at least as long 
as ketosis is present The preliminarv^ restriction of food has also been 
found efficacious The feeding of buffered water, however, seems 
rarely necessaiw, because of the more nonnal secretion of gastric juice 
In regard to dietary measures, the most important point would seem 
to be the restriction of fat during the period of toxemia It is our im- 
pression that feeding of milk formulas containing 3 per cent fat or 
more tends to increase vomiting and to make the stools larger and 
more waterv After i omiting has ceased and the temperature has be- 
come normal or almost normal, it has been our plan to mcrease the 
food rapidly, so that an adequate amount of calorics mav be gn en In 
order not to interfere with the healing of the ulcers m the intestinal 
mucous membrane, the food shoidd contain little or no roughage In 
addition to an adequate amount of milk with or without added carbo- 

•Thls solution Is prepnretl as follows 

Eactic acid U S P YX 

Sodium h\droxidc 10 per cont 20 ac- 

■Water to c c. 

Before use the solution Is dllut^^ one part to ten ^\Ith watf*r 
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hj-ilmte. inch food mibHtnnc.s ..s lollo fruit jmcci Btrnincd cereal 
arrowroot crackers Mitli hiitfcr and gilh Imie hcui found useful 

In an} cane in uinch panntornl mfectioii m present whether as 
(he pnmarj- cause of tlic dinrrlua or ns a sccondarj couipUcntion Rucli 
infection should reccli c nppropnatc trentiiiciit dhe treatment of pat 
enteral infections mar niUiido local treatment of the nose and throat, 
paracentesis of the ear drum or in those cases in ninth there is dell 
nito cndciicc of mastoid niTohement, postnnrnulnr dnnuatc or mas 
toid antrotorai The latter procedure is mrch necessnm except in 
the case of epidemic streptococcus infections When such in cc ions 
arc present, and arc the pnmao c<tti''c of the diarrhea, excel ont re 
snlts are obtained follomnB ontrotomr When infections of the mas 
toid or of the nasal nccesson sinuses are steondan manif^tntions, 
operatiTO treatment maj also he indicnled hnt this is not o 
the same striking results ns in the case of pnman parenteral mfec 
tions After operation, the wounds heal slowK and the morta itv is 
lugh The diarrhea, not bems dependent cntireU upon the infection 
may he hut little influenced The purpose of treating the in cctions is 
to remove one of the coraplicnting factors prejudicing recoi en 
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A NOTE ON THE PATHOGENESIS OP EENAIi RICKETS 

Derangements of Calcium and Phosphorus Metabolism in 

Nephritis 

A Graeme AIitchell, M D , and George M Guest, M D 
Cincinnati, Ohio 

R enal dwarfism and renal rickets aie terms wliicli have come to 
be commonly emplojmd to designate the retarded growth, skele- 
tal defonnities and osteoporotic changes obserred in children suffer- 
ing from marked renal msufBciency The association of late iickets 
with disease of the kidneys apparently was first noted by Lucas m 
1883, and Fletcher in 1911 wrote the first clear description of a case 
of infantilism associated with chronic renal disease That the condi- 
tion IS being meieasmgly recognized in recent years is attested by the 
many case lepoi-ts and papers which have appealed, treating renal 
rickets as a disease entity, reviews of this extensive literature may 
be found m the papers of Barber (1921), Hunt (1927), Parsons (1927), 
Apert (1928), JLtchell (1930), Swart (1930), and Maddox (1932) 
While the symptomatology and pathology of the condition have been 
thoroughly described many times, the fundamental mechanism re- 
sponsible for the bone changes remains obscuie The purpose of this 
paper is to present arguments m fa\or of an hypothesis which attempts 
to explain something of the derangement of mineral metabolism m 
chronic nephritis and to account for the faulty skeletal deielopment 
Part of the material presented herein was incorpoiated in an earlier 
review [Mitchell (1930)] of Nephrosclerosis in Childhood Experi- 
mental studies along the lines indicated in this discussion are in prog- 
ress and wiU be reported elsewhere m a later communication 
In renal rickets the general symptoms aie those of chronic nephro- 
sclerosis , namelj , poll dipsia, polyuria, retarded dei elopment, wasting, 
pallor and secondary anemia Acute symptoms of uremia of varying 
degree oecur and recur from tune to time, especially coincidentally 
with -various mtercurrent infections The renal insufiSciency in these 
cases IS usually a consequence of chronic sclerotic nephritis, of cystic 
disease of the kidnevs, or of obstructive congenital anomalies of the 
urinary tract In most instances in which renal efiBciencv was tested 
the function was found to be markedly reduced, often as low as 1 per 
cent of normal (dve excretion) and with inability to concentrate the 
urine Skeletal changes varying in degree develop as a rule about 
the age of puberty The age of onset of marked symptoms in most 
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cases IS from ten to fourteen jears, but eases in joungor chiUlron arc 
seen not infrcquentl} The bones of thcflc children displaj a picture 
of poor calcification and osteoporosis of \nrjnnt soeritj On the 
basis of the rocutgenolopic picture Parsons (1927) dnidcd bis coses 
mto groups designated the ^ntrojibic*' t\pe, the “flond*' t\q)c and the 
"woolly, or stippled” tApe rcspccti\cl> , but these tjpes appear to 
represent Tarving degrees of osteoporosis rather than real qunlitntne 
diffcronccs in their pathologic changes Tlie chemical changes m the 
blood aro those ordinanlj nRsoemted with 80 \orc chronic noplintis 
that is, elevated nonprotcin nitrogen, elevated inorganic phosphorus, 
lowered scrum calcium lowered bicarbonate and a tendenej to ncido 
*is Explanation of the poor calcification of the bones in renal rickets 



1 — Graphic reproientatlon of data taken from th atudle* of •vron nephritic chO 
dren reported b> BojM Courtney and »IacL<achJan (19Z5J 


tas been Bought most often in the ohenucal changes of tlie blood, 
especially m the abnonnal ooncontrationa of caleiiini and phosphorus 
tvhich are found in the blood semm 
Increased inorganic phosphoma m the blood in neplintis is gener 
aUy stated to be due to inability of the kidneys to excrete the waste 
endogenous phosphates of the body but it must be recognized that the 
blood phosphorus level is not an index of the amount of phosphorus 
excretion or the lack of it and that an elevated blood phosphoms let el 
18 not a true measure of phosphorus retention. The real inability of 
diseased kidneys to excrete phosphorus con be more accurately evnlu 
ated if the efficiency of renal excretion of phosphorus is tested di 
«ctly Two studios may be cited in which such quantitative mens 
nrements have been made Bolbger (1929) induced a form of slowly 
progressive sclerotic nephritis in dogs by exposing their kidneys^ 
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high doses of loeiitgen uns To test the lenal efficienej" for phos- 
phoius evtiction m these nephritic annuals, he mjected measured 
amounts of a buffered solution of sodium phosphate lutra^ enously and 
deteimined the amount of phosphoius excreted m the mine during the 
succcicbng tno hours During the slow c^olutlon (thirtj to mnetj dajs) 
of renal sclerosis and loss of functioning kldlle^ tissue which followed 
the iriadiation of the kidnejs, icpeated tests showed a progiessne 
deciease in the excietion of phosphates iiom aiound 80 per cent of 
the amount injected to a ‘ trace ” Tests with phenolsulphone 
phthaleiu in the same aniinals showed a paiallel deciease m the excie- 
tion of the d^ e Biaiii and Ka\ (1929) also demsed a quantitative 
test of renal excretion of phosphates which thej helieied gave an 
index of renal function iiioie significant than the usual dye excretion 
tests In a senes of iioinial peisons and nephritic patients thev de 
teimmed the houilx late of uiinaiw phosphorus excietion imniediatelj" 
before and iminediateh after tbe injection of a measuied amount of 
sodium glj eeiophosphate In a gioup of patients with the diagnosis 
“cluonic nepluitis terminal stage ” the urinaiw excietion of the in 
jected phosphate was iiiaikedh leduced to between nothing and 
30 per cent of that amount excreted bj the normal contiol group 

In sex ere iiephiitis low seiuin calcium x allies haxe been found by 
Halxei-son I^lohlei and Heigeim (1917), Denis and Hobson (1923), 
de Wesselow (1923), Fcttei (1923), llabinoxx itch (1925), Schmitr, 
Rohdenbuig and Hxers (1926), Boxd, Courtnev and MacLachlan 
(1926) and maiix otiieix Ainoiig these inx estigatoi-s theie is geneial 
agi cement that in nepluitis the seiuiii calcium exhibits roughly an 
inxerse relationship to the inorganic phosphorus, that is, the serum 
calcium IS usuallx lox\ xxhen the phosphorus is elexated Experimen- 
tal exidence that inorganic phosphorus has a strong influence upon 
the lex el at xxhich calcium is cained in the blood is furnished bj 
expeiiments such as those of Binger (1917) and of Tisdall (1922) 
x\ herein it xxas demoustiated that in dogs the intraxenous injection 
of phosphoric acid and its sodium salts caused a marked depression 
of the serum calcium Othei factors, of course, plav important roles 
in goxeming the concentration of serum calcimu, for example, a 
three-fold relationship of inoiganic phosphorus, calcium and total 
protein of the blood senim has been defined bv the studies of Peters 
and Eiserson (1929) 

Laxung stress upon the obserx atious of loxv serum calcium values in 
renal rickets sexeral inxestigators haxe attempted to explain the 
faultx bone calcification in this condition bx' citing the hypothesis of 
Howland and Kramer (1921) that undersaturation of the blood serum 
x\ ith calcium phosphate might account for the bone changes of infan- 
tile rickets According to the supporters of this hypothesis, the de- 
pression of serum calcium bv the elexated inorganic phosphorus found 
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in the blood in rcnnl ritkcls ma\ account for the fnilurc of Lnlcuiin to 
he depositctl in the bonew TIk empiric Ca x P product as used h\ 
Howland and Kramer to indicate the total concentration of calcium 
phosphate m the plasma has been used b^ different uritors both to 
support and to discount that contention Parsons (1927) extendctl 
this argument 1)\ cnlculntnijr (.a x P ion products for some of hw own 
cases and others colleetod from the literature and attempted to show 
that the ^ allies for Mich ion products would he found to be in the 
range observed in infantile rickets if the dissociation constants re 
ported b\ Holt KaMer and Chown (102o) were used taking into ac 
connt the lowered scrum Pn \ nines ohserwed in most of these cases 
Vr an illustration of this he took data from n case in which Lathrop 
(1926) argued that the deformities wtre not true rickets because the 
Ca X P product was aho\e the mcliilic lc\cl Lathrop s data recalcu 
lated with corrcetionn for the Acr> low siriim Pn Milue recorded in 
the pubhahed article ga\o an lou product compatible with true nek 
ets. Parsons howo\cr, took the single Pu dUenninatioii (Pn 6 98) 
as clmmetenstic of the reaction of tins patient s blood w bile Lathrop s 
record indicates that tins %nhie was obtained at a time when fins 
patient was in a state of acute ntulosia ^e^glng on uremia ccrtainlj 
such a reaction could not \\a\c hien characlenatic of the blood of 
this patient in more normal periods 


Tlie studies of Uustintrs '\fu^^n^ and Sendroy (1927) and othera 
indicate that the thcor\ of KuperHaturntion of the blood plnanin witli 
ealcuun phosphate is inadequate to explain the processes of normal 
bone calcification hveu grantinp howecer the possible sipnificance 


of serum Ca x P products In infantile rickets, it is probable that fn renal 
rickets the Ca x F ion products will nlwn-vs except perhaps in the 
presence of He\ere acidosis he nhoie wliot mn^ be belieced to indicate 
a significant reduction in the degree of saturation of the plasma with 
calcium phosphate Since it seems unlikely that the actual concen 
tmtion of either eulenun or pliosphorus in the circulating blood of 
patients with renal rickets is ever too low to permit calcium deposi 
tion in the tissues, it would appear that the clefcctive bone develop 
ment m this concbtion must be due to other underlying faults Even 
m infantile rickets the blood chemical clianges may be interpreted only 
as seeondnrj mauifestntions of tlic disorder similar fo the (tross r vis 
ihle bone clianges, the more fnndamcutnl fanlt is a faiinrc of aliraiT 
tion of calcium and phosplioms from the food m the mteatme Wit 
Hus m nund it aeema wortl. while to conaider here a feu faotore 
ivluch are knou-n to affect the total cnleu.m and phosphonis m^abo 
l.sm of the hods and especially the maimer m which the absorption 
of calcium may he affected by certain eoud.t.ona wlnoli develop in 
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Phospliorns is one of the most important of those waste pioducts 
■which are, m health, ordinaril3 excreted by the ludneys Normallj 
in children the urmarj pliosphates represent about 50 per cent of the 
phosphorus intake, and, of the total output, about two-thirds leaves 
the bode in the unne and about one-third in the feces Manj’’ factors 
and c\ ents concomitant v itli nepliritis, such as intercurrent infections, 
acidosis, etc, are known to inciease cell catabobsm and the libera- 
tion of phosphorus from the bode in amounts moie than normally ex- 
creted What, then, must be the conditions m sec ere nephritis ■with 
poor renal function when those waste endogenous phosphates cannot 
leaie the body bi the usual loute of the kidne^v'^ Eien in the most 
marked states of nephritic acidosis the increased amount of phosphorus 
m the blood is too small to indicate an accumulation of the large 
amounts of phosphates which aie oidinarih' excreted in the urme 
Experimental studies of calcium and phosphoius metabolism fur- 
nish evidence that the intestine has the ability to seciete both calcium 
and tihosphorus in considerable amounts [Beigeini (1926)] In the 
few published studies of calcium and phosphorus metabolism in neph- 
ritic children that are acnilable, cMdence also maj be found that in 
nephritis with iinpaiied leiial function the intestinal secretion of phos- 
phorus raav be inci eased bj* the waste endogenous phosphates escap- 
ing from the body through this route That the increase of intestinal 
phosphates by such a change in the route of phosphorus excretion may 
indirectly hai e a deleterious effect can be surmised from the fact that 
these waste phosphates are in forms well suited for precipitating 
calcium in the intestinal tract As will be noted m the succeeding 
paragraphs, even under normal conditions if the concentiation of 
phosphates in the mtestinc is greatlj increased by a high phosphorus 
intake in the diet the absorption of calcium is mterfered with, pre- 
sumably by the formation of insoluble calcium phosphates If the 
intestinal contents ha-v e added to them those w aste endogenous phos- 
phates which ordinarily leave the bodv in the unne, a similar effect 
of diminished calcium absorption may well be expected Should the 
excreted intestinal phosphates be in sufficient amount to interfere con- 
sidcrablv wnth calcium absorption, it should also be expected that 
continued calcium depnvation 1X111 result in general sjstemic mani- 
festations of a lack of calcium m the bodv Tlie argument that a 
disturbance of calcium metabolism of such a nature can occur and 
can account for the poor skeletal deielopment seen in renal rickets is 
supported bi' larious obsenations cited in the following paragraphs 
Experimentally, rickets is easily produced in rats (in the absence 
of nltraiiolet light or vitamin D) bv diets which haic either a high 
calcium and low phosphorus content or a low^ calcium and high phos- 
phorus content A high calcium, low phosphorus diet induces nckels 
in rats which is characterized by chemical changes in the blood simi- 
lar to those found m human infantile rickets, namelj, normal scrum 
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ealoium and lo^\ morgnmc pliosplionis On the other hand, n low 
high phosphonis diet mdtiees nekets dinmetenze<l by Ion 
6cmm calcium and high inorganic phoijihorus Food metabolism stud 
ICS done on such expcnracntal anniiala make it apparent that a relatnc 
excess ot cither caltmni or phosphonia m the diet nill iiitcricro nith 
the absciqition of the other from the intestine, bj the formation of 
insolnblc cnloinm phosphates wIiilIi, imahsorhcd, leaxc the body in 
the fccca It may ho noted here tliiit *shiiiler, Park, McCollum and 
Snmmonds, in 1922, in a paper entitled ‘Is Tlierc More Than One Kind 
of Ilicketst” disuisscd thcRc two t^^les of experimental rickota m 
relation to certain forma of rickets observed elinicalK and described 
a case of renal rickets in nhich tluv tliought the changes resembled 
those ot the low calcium ’ tnpo of ricki ts \\ Inch thc\ had induced in 
rats b} the Ion caleium diet 

In agreement nith such observations in cipinmcntal aiumnbi there 
have been reported a fen studies in normal human infants which 
mdicnto that hero too an excessive intake of cither calcium or phos 
phorus may interfere with the absorption ot the other clement from 
the intestine Of aiioli stndies, those ot Orr Holt Wilkins and Boone 
(1934) are probably tlio clearest Tlioj observed two infants dnnug 
tliree metabolism periods ot tour dnya each with intervals of rest be 
tween, givnng m the snoccssivo periods a noniial diet a high caleium 
diet and a high phosphoms diet Witli the high calcinm diet more 
calcinm was retained the scrum calcium rose where it had been low 
and more calcium was excreted in the urine phosphonis retention 
Was diminished considerable amounts of pliospbonis were diverted 
from the nnne to the stools and the scnim phosphorus was lowered 
With the high phosphorus diet tljero was no incrcaso m the phosphoms 
retention and in one case the phosphoms retention diminished The 
caleium retention was markcdlj docrcRBed with a great morease in 
the fecal calcium and decrease ot tlio lunnary caleium In one case 
there was a definite fall in the serum calcium 

The studies of Bojd, Courinoy and Macliaoldau (192b) of oalcium 
and phosphorus metaholiam in uophritis furnish data which indicate 
that there was a changed route of phosphoms excretion in a group of 
nephritic children who seommgly had comparatively mild renal im 
pairment In their group ot fifteen children with nopliritis ot various 
types, the first seven cases were described ns havmg no edema and 
having a tendency to elevation ot the phosphoms and depression of 
the oalcinm in the blood senuu , ohanges comparablo to those found in 
patients with renal nekets The data from these seven cases are pm 
sentod graplucaUy in Pig 1 arranged m the order of moreasmg dally 
fecal phosphorus excretion and of dccrcssing unnsry phosphoms ex 
creUon. Arranged thus without regard to other factors, it may be 
seen that there was roughly a reciprocal relationship between the 
amoimts of phosphoms excreted in the urine and m the feces, and 
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that as the phosphorus excietion was greater in the feces the increas- 
ing amounts of calcium lost in the feces were about proportional to 
the increasing fecal phosphorus 

In, a stucty of calcium and phosphorus metabobsm in a group of 
eleven nephritic childien Foid (1931) found a similar deviation in 
the excretion of phosphorus from the mine to the feces, with losses 
of calcium in the feces closelj parallel to the fecal excretion of phos 
phorus For comparison, Ford collected from several sources in the 
literature the data on calcium and phosphoius metabolism studies of 
twenty-two normal ehildien In this gioup the fecal phosphorus 
amounted to 30 3 per cent of the intake and 39 2 pei cent of the total 
output , the fecal calcium excretion was 64 7 per cent of the intake 
or 91 per cent of the total output In Fold’s group of eleven nephritic 
children (various diagnoses, and of varying seventy of the nephritis) 
the fecal phosphorus was 54 2 per cent of the intake or 62 3 per cent 
of the total output, while the fecal calcium excretion was 78 per cent 
of the intake or 97 4 per cent of the total output "Thus, an mcrease, 
lelative and absolute, is found m both the calcium and phosphorus 
contents of the feces, of which the mcrease in phosphorus is relatively 
the greater " 

Data from mineral balance studies of three nephntic children, 
which were made available through the kmdness of Dr L Schoenthal 
in a peisonal commumcation, also give evidence of an mcreased ex- 
cretion of phosphorus in the feces These figures were published m 
the review of nephroscleiosis previously cited [Jlitchell (1930) ] Dui- 
mg the period of studv, in Schoenthal ’s patients the fecal phosphorus 
represented respectively 50 per cent, 65 pei cent and 75 per cent of 
the total phosphorus output In two of the cliildren there was a nega- 
tive phosphorus balance vith the fecal phosphorus amounting re- 
spectively to 90 6 per cent and 112 9 pei cent of the phosphoius 
intake The child in whom the fecal phosphorus was actually in 
excess of the phosphoius intake during the peiiod of study, was suf 
fermg from renal iickets the case reported liv Schoenthal and Burpee 
(1930) 

As previously stated, mam circumstances commonly aiising in 
nephritis tend to mciease cell catabolism and to liberate phosphorus 
from the body in amounts greatei than noimally excreted , and with 
poor lenal function, all such factors make it moie difficult for the 
nephritic child to mamtam normal calcium and phosphorus metabo- 
lism The mtoxications of bacterial uifections increase cell catabo- 
lism, and the nephritic is frequently thrown mto mild or severe acido- 
sis bj' various intercurient infections which would be of slight 
sigmficance to the person vith normal kidneys In sub]ects with 
normal lenal function, states of acidosis induced in man} wais are 
attended with maiked phosphatuna carbon dioxide acidosis induced 
by lebreathing and the lactic acid acidosis of muscular exercise 
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[lla\ard nnd Rcnj (192G)] , nculosis iiulucod tlir in^CHtiou of nm 
monium cMorulc or other acid axibsfnncos fllaldniic, llill and Luck 
(1923) and 'Moms (1930)] ktlosis induced b\ a luf.li fat Ion enrbo 
hrdmtc diet [NcIrou (192S)] dmbelic atulosis [\ou \oonlcn (1907)] 
Haldane "W ipjrlow ortli and W oodrow (1924) and Ivn\ (1024) filiowcd 
tliat m nnuuonium clilorult acidosis tfu Ininlo orpamc acid aohiblc 
phosphorus — the so called ester phosphorus fnietum — in tlie blood 
cells was inarkcdh reducul and presumably was tin source of a 
consulomblo pari of Ibo incrensod phosjduitc lost iii !bc urmt The 
methonism b\ wluch tlu phosphates are rilcastd from tlie hod^ lu 
res|>on&o to acidosis is no! clear but it is sipniflcant that certain of the 
labile organic phosphorus compounds in the cells of the bod^ tend to 
split readily to '\iold inorganic phosphorus when the reaction of their 
snrroimdmg fluids is changed omu Rllf.htl^ toward mcnnsid nculit\ 
(Martland (1925)] In Hom« studies of the helniMor of phosphorus 
during phcohsiH m blood taken from ne])liritic patients in 8e\ore 
Mates of acidosis, IndrohTUK of the organic acid soluble phosphorus 
of the blood cells A\itli liberation of inorganic phosphorus has been 
obstned to occur miuh more mpidlj* than m normal blood [Guest 
(1932) ] lu the nephritic patient with marked renal inaufllciencv each 
of these vnnnus circuiuHtauces which results in increnscd liberation 
of phosplionia from tlio liodv mn^ iiuposo a further handicap upon 
the absorption of calcium if the extra phosphatos are excreted into 
the bowel Parsons (1927) and others point out that m states of aci 
doRiR there is also an increased mobilimtion of culcuim stored in the 
bones Repeated tmnsitor\ disturbances sucli ns tliese can easily 
account for the picture of flux between healing and relapse * which 
bhiplcy, Park ArcCollum and SinimondK (1922) described as chamc 
tenstic of the bone changes in renal rickets 
Examples may be cited of substances other than phospliorus which 
interfere with absorption of calcium from the intestine, with consc 
quent deletenous effects of calcium deprivation It has been shown 
that high fat intake or poor utilization of fats and fatty acids results 
m the formation of insoluble calcium soaps m the intestine and in 
creased output of calcium in the feces [Lindl.erg (3917) Gnenfi (1917) 
fea^vyer Baumann and Ste^eIl6 (1918) Holt Courtney and Faies 
(1920) and Telfer (1920)] Such losses of calcium can account for 
the low calcium tyiie of ncketa and osteoporotic changes commonly 
observed in celiac diaoase as well as in other forms of chrome rteator 
rhea Paiwnm (1927) haa described the gross similarities m the Imno 
changes of renal rickets and celiac ricketa 


SUMltAin 

In types. o£ nephntw clmmoteMed by relntive mab.U^ of the lad 
nej-s, to excrete phosphatee there ex.sts a eonsidemble antonnt of 
endenco that tlie iraeto endogenous phosphates of tlie body which are 
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ordmanlj’- found m tlie unne may be exci eted through the bowel, and 
that the phosphates thereby increased in the intestmal contents can 
interfere with the absorption of calcium by the formation of insoluble 
calcium phosphates which, unabsorbed, leave the body in the feces 
It is suggested that long-continued partial starvation of calcium re- 
sultmg from this metabolic fault is prmcipally lesponsible for the 
condition known as renal rickets, that is, the low calcium type of 
rickets seen accompanying marked renal insufficiency m growing 
children 
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TUE AliU 6LD CORRLE VTION BETWEEN THE Ji \TE OP 
GROWTH OF TUI SUCKEINO AND THE COAIPObITION 
OF THE JtlEK or TUB SPFtIFS 


GRO\>Jt P P0\\'I3l>., 5t U 
N^^^ Haw-n CoNvrcTtcuT 

POURING the Inst (lunrter of the Nineteenth t ontur\ Professor Bunge’ 
^ of Basel nnd Ins jmptls PrhsehcF mid Ahdirhalden * he 

rame grentlj interested in n nlnlionship between the composition of 
milE, the composition of the liodi of the sncWiiiK mid its rate of groivth 
Attention irns also culled to the ohsonntioii that as the suckling groiis 
the composiEoii of its tissues changes nnd thnt a corresponding change 
nrenrs in the milk supplied h\ the inothcr The chemical annljsos and 
tWrclntiona had to do pnncipnlh -ttith protein nnd the inorganic con 
stitucnts, particularh calcium nnd phosphorus 
In respect to the relationship of the nnnlejes of milk to those of the 
of the suckling the snmninn In Ahdcrhnldeii* is as follows 
"Ficept as regards the composition of the human infant nnd human 
milk, ire find bp a comparison of the corresponding mines that there 
ts a striking agreement betnecn the ash of the young animal and that 
ot the milk In the case of human licings, hoireicr ire do not find nnv 
*neh agreement Bunge explains this fact hr the assumption that the 
ssh content of milk lias not only the task of huildnip up tissue hut also 
"en-ca m the propnratioii of the excreta cspceiallj the nnne. The 
more rapid the growth of the sucl Img the less apparent inll bo the 
mllnenco of the latter function. It is, therefore in general not to he 
mrpected that the percentage of composition of the milk of the infant 
"tH agree so closely m the case of human beings ns with animals auch 
dogs, rabbits, nnd guinea pigs, which require the mother s milk for 
hut a short time after birth but are soon placed upon a diet of green 
fodder It is easy to see that a milk corresponding closely to the chemral 
composition of the young ns regards the inorganic constituents will be 
more suitable for animals which develop verj rapidly, whereas with the 
species which develop more slowlj the building up of the separate tismira 
does not take place so nniforml, and there are not so ^ny 
mg plaeo at tlio time when the growing organism changes to nnoWer 

source of nourishment ' (P 369) , to 

The aUeged correlation between the com^tion of 
protein, aT, edemm and phosphorus and the rate of growth of 
suckling 13 shown in a table hr Ahdorhnidcn (Table I) 

Itit 

SOI 
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Table I 

The Abderhalden Table 


SPECIES 

DAYS KE<JUIRED 
TO DOUBLE 
BIRTH WEIGHT 

100 PARTS BY V EIGHT OF limE. CONTAIK 

AliBUMlX 

ASH 

LIME 

PHOSPHORIC 

ACID 

Man 

180 

1C 

02 

0 0328 

0 0473 

Horse 

60 

20 

04 

0124 

0131 

COTV 

47 

36 

07 

0160 

0197 

Goat 

22 

3 67 

0 7713 

0 1974 

0 2840 

Sheep 

15 

4 88 

0 8406 

0 2453 

0 2928 

Pig 

14 

5 21 

0 8071 

0 2489 

0 3078 

Cat 

9i 

7 00 

1 02 

- 

- 

Dog 

9 

7 44 

13282 

0 4545 

0 5078 

Babbit 

C 

10 38 

2 4998 

0 8914 

0 9967 


On tins table Abdei balden comments as follows ® “It is to be as- 
sumed a pnoii that an animal which develops lapidlv will lequire moie 
building matenal than one whose development is slowei If we com- 
paie the time requiied b} the suclding to double its weight at birth 
Muth the amounts of albumin and ash — peihaps the most essential con- 
stituents for the foiination of the tissues — contained m 100 parts of 
milk, it IS endent at a glance that the amount of these increases in 
proportion as the deielopment of the animal is rapid" (p 404) “The 
fact that the milk of different species of animals vanes great Ij' is of 
much sigiuficauco The composition of the milk evidentlj has an effect 
upon the late of deielopment of the suckling It is natural to expect 
that the iichei the milk is m its oiganic and inoigauic constituents, the 
moie lapidlj the suckling is able to build up its tissues If the milk of 
different species of animals all had the same composition, then the de- 
sired effect could be pioduced onh br means of a much greater produc- 
tron of mrlk, and simrlarh a cor i cspoudingly greater quantity would 
have to be taken into the svstcin of the suckling" (p 655) 

That aU biologists did not lutcipiet these inteiesting data as Abdei 
balden did is shomr bv the following quotation from Professor C S 
Minot s book on “The Problem of Age, Giovdh and Death"” “This 
looks at fii-st sight as if there were a relation between the composition 
of the milk and the peiiod of growth of the animal, but rou know veiw 
veil that if -sou take the milk of a con, which is rein much richer in 
pioteid material, and feed it to a babr, a human babr, that babr does 
not giov at the same rate as the roung con, but glows at the human 
rate It is ob\ lous, therefore, that it is somevhat more complicated than 
a mere question of food suppP We ha\e here in fact one of the beauti 
fill illustrations of the teleological mechanism of the bodr These c anous 
species have then chaiaeteiistic rates of growth, and bi an exquisite 
adaptation, the composition of the mother ’s milk has become such that it 
supplies the xoung of the species each mth the proper quantum of 
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protun mnlcnnl winch is inxslcd for tiu rale of growth that thu >oung 
ofTspnnfr n capable of It is n iKniitiful ndjiistmint but there is not n 
causal nlntion 1 m tween tlit ])roteul matter of the mother h milk and the 
rate of prowth of tin \oiinp It is an example (»f eorrclntion not of 
CQUMtlOn ’ 


The Uxlirhaldui TahU is it]»rodiieed with \nniiip dc^,rves of con 
ladcration in main stnndarsl treatists diulinp from one approach or 
another, with nutrition Oiu inu\ cite ob examples the textliookK of 
fzenn and Keller'® Fmkolstem'* I’faimdkr and Schlossmann ’ 
Heubner,** Tianpitein and \nswm ** I iikK Sin nnnn Starlinp *^ Ham 
Tnarsten,** and "Marfan * 


As the result of n HtiuH In the author in 1025 entitled Comparison 
and lutcnnxtation on a (3ilorie Basis of tin Milk Mixtures Used in In 
font Ficdnip ’*• it secnusl pLiiinuit to apph tin same method of ovalua 
tiou to the data of tin liunpi Alxlirhaldin Prosehii imislipations A 
few iiuotntioiiK from this paper will pno Imikpronnd and the mithod of 
Rtu(]\ The formulas of the food mixtures ivsod in infant fccdinp 
arc ordinanh cxpix^sstsl ns the proportions In weiplit or \olume which 
the vonoTw food comiKuiuitH an of the total mass of the food — the so 
*^ncd porcontapt K\Htem So fommlatcsl certain similanties and 
differences in fo^Kls mn\ Ik m a \npuc wn\ hnl the essential 

fact inherent m the iKivuitapi s\sUm nannh that the values of 
die nutrients aix. i*ntios which express onh depreo of concentration is 
ffteu lost sipht of Foi comparatnc ])uri> 0 Kcs cspociallj, it is difRcult 
to pereoi\c siginficunt facta from small often fractional, i>crcentaj,o 
values of protein carlxihjdrnte and fat which shift with chaiipcs m 
volume More helpful data would he apparent if water were disrc 
fCordcd and the food constituents wei-c expressed ns jiroportiorm of the 
solids m the mixture Protein, cnrliohjdmte fat and salts would then 
he Rho\vii ns thc^ arc related to each other independent of their relation 
to the diluent ’ 


‘Although It 18 jKissible to cfrtnbUsh a satisfactoiw means of compara 
live Btudj of variouB foods on a quantitative bnsifi it is advisable to go 
further to a more fundamental unit for a common currency m infant 
feeding The cnlone is tiie inut used even-whore by physiologists in 
the investigation of problems of nutrition Itself a measure of energy 
the calorie is used constantly m metabolism studies As a pM-sioIogic 
unit, the caloric is greatl> superior to the gmm as the unit to 
the protein carbohydrate and fat food components may he redu^ 
The calone is a least common denominator of all cnc^ 
eonstituents and their derivatives ^ Briefly stated, in the 

und comparisons of milk mixtures descried in this 
calone value of a given amount of the food as fed is ^Un^ied and he 
percentage relationships which exist between the total calonos and the 
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ealoiies of protein, of caiboli} diatc and of fat are then determined 
Thns, the eneigy-yielding components are expressed and compaied -with- 
out confusing alliances with volumetiic data ” 

“In regard to the salt content of infant feeding mixtures, it may 
be stated that in general the mineral constituents of most of them 
parallel the milk content When milk is diluted with water and the 
lequisite calories of a milk mixtuie are made up imth salt-poor food com- 
ponents, the actual mineral intake is greatly i educed The salt content 
of milk mixtures mav be so expressed to bring out its relationship to the 
total eneigv value of the food oi to that of any one of the food com- 
ponents ’ ’ For example, in human milk — on the basis that 100 c c con- 
tam 200 mg of inoiganic salts and haie an energy value of 64 calories 
of which 4 6 are supplied by protein — ^there ore 3 1 mg of ash for every 
calone of milk and 43 mg foi everj"^ calorie of piotein The indi-vidual 
electroljq:es may be similarly treated 

DATA 

In Table II A I have added to tlio Abderhaldcn Table (leaimg out the data on 
calcium and phosphorus) the figures for lactose and fat -uhich were given in the 
original analyses on which the table was based z, s ^ n, o Then in Table II B, 
I have set down computations of the calories per 100 c c of milh, the percentage of 
these calories in protein, carbohydrate and fat and the miUigrams of ash per 
calone of milk. These data are graphically shown on Chart 1 

In Table in I have set down data corresponding to those set forth m Table n 
but concerned only -with milks used in hnman dietary in one country or another * 
These data are shown graphically in Chart 2 Similarly, in Table IV, are set 
forth data concerning the milks of anunals rarely studied It should be pomted 
out that in Tables I, n and IV there are analyses of milks which because of the 
inherent difficulties in sampling may well be inaccurate as mdicative of the composi 
tion of the average mature milk of the species It was for this reason that Table m 
was developed -with the thought that the analyses there given were concerned -with 
milks more or less extensively used in certain locaUbes and samples were, therefore, 
available which are truly representative of the mature milk of the species 

In Table V are data showing the rate of grovrth of the female young of various 
breeds of dairy cattle and the composition of the milks of the breeds In addition, the 
calories per 100 c c of milk have been computed and also the percentage of these 
calories in protein, lactose and fat 

The studies of the ash of various milks are set forth in Tables VI, VII and 
VIIL In Table VI, the Bunge Abderhaldcn Proscher data are set forth in respect 
to the milligrams of ash per calone of milk and per calone of protein , also the rela 
tion of “hme” and “phosphono acid” to calories of protein. In Table VII 
are set forth for those milks enumerated in Table III, the relationship of total ash 
and of sn of the most important constituents, quantitatively speaking, to calones 
of milk Table VTTT gives the data -with respect to the same milks of the relation 
ships of the total ash and of the same six constituents of the ash to calones of 
protein. 
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mjit ^ ^ in Tabic it Qroplia chow caloric valuft per icro 0,0, of 

*Pf’^‘e» »hOKTi In AbUorhnlJftn Tnblo oj«l ptiiwntae* of wiltjrl** in protein 
aloo, mllllffTRmi of artt p«^ c«loTle and day* required by auck 
fo double uirth wcUht 


TABtE U 

Tm ABpEtcc/aJiEX TabioZ witji Apditional Data a»p CouPUTAiaowe 
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flPEOlIS 

D4ri Bjs 
ll'DiaiBTO 

bc^iz 

BXBTS 

■smiGttT 

PXR OZKT or BOLIPS U* 

OMr- 

OBlBl 

PEB 

PJCB CENT OP total 

cai/Okhs tif 

ud Asn 
frx 

oaxohjz 
OP MILK. 

PEOT 

OAXB. 

PAT 

Afla 

lOO 

ac. 

FEOT 

OAEB 

PAT 

Alan 

Ts?! 

1 6 

0 1 

34 

“0^ 

61 

"15“' 

40 

60 

SB 

Horto 

GO 

20 

67 

12 

0 40 

42 

IP 

66 

26 

0.5 

Cow 

17 

» B 

u) 

B7 

0 70 

07 

20 

so 

CO 
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Goat 

S3 
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8 6X 

483 
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08 

ai 

22 

57 

1X3 
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15 

4,88 
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0.20 

OH 
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17 

IT 

66 

OS 

Pie 

U 
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8S 

0.54 
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13 

11 

71 

07 
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9i 

7 00 
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4 75 
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00 

30 

22 


11.8 


9 

7-U 
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00 
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ai 
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75 
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TO DOUBLE BIRTH WEIGHT 
O — OCALORJES PER 100 CC.OF MILK 

Chart 2 — Based on data In Table III Graphs show caloric value per 100 ac. ot 
milk used In human dietarj and percentage of calories In protein carbohydrate and 
fat also milligrams of ash per calorie and da%s lequircd bj sucklings to double birth 
weight 

TtBLE III 


A New Table B\sed on Data fpow the Liteb-vtore \nd fbou Peelonal Com 
M tjNHC^TioNs These Data Have to Do Ont-t with Miijcs 
Used nt Infant Peedino 


SPECIES 

DAYS RE 
Q0IRED TO 
DOUBLE 

PER 

CENT or SOI IDS IN 

CAL 

ORIES 

PER 

I PER CENT OP 

I CALORIES 

TOTAL 

IN 

3fG ASH 

PER 

CALORIE 
OP MILK 


BIRTH 1 
■WEIGHT 1 

PEOT 

CVBB 

FAT 

ASII 

■niH 

BS 


C^EB 

r\T 

Sian 

150 

1 15 

7 5 

3 26 


64 

mm 

47 

46 

3 

Water 

100 

0 03 

3 74 

12 46 


151 


9 

75 

6 

Buffalo 

Cow 

66 76 

3 28 

4 84 

3 61 

0 72 

65 


30 

50 

11 

Ass 

45 60 

1 82 

6 86 

1 13 


45 

10 

61 

23 

9 

Horse 

42 

2-2 

6 97 

0 54 


42 

21 

68 

11 

9 

Reindeer 

31 

11 1 

2 7 

18 7 

12 

223 

20 

j 

75 

5 

Goat 

22 

3 18 

4 62 

3 70 

0 79 

65 

19 

29 

52 

12 

Sbeep 

Camel 

14 

5 83 

4.72 

0 12 

0 80 

97 

24 

19 

o7 

9 

T 

o po 

4 58 

41 

05 

! 66 

18 

27 

55 

7 

Llama 

7 

3 9 

56 

3 15 

08 

60 

23 

34 

43 

13 
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Table V 


Data Conoebnilg the Coirposmov or Milk and Kate of Growth of Various 

Breeds of Dairt Coiv 


BREED OF 

COW 

DAYS EE 
QUIEED TO 
DOUBLE 
BIRTH 
WEIGHT 

PEE 

CENT OF SOLIDS IK 

OALOEIES 

PEE 

100 CO 

OP :milk 

PER CENT OF 

CALORIES 

TOTAL 

IN 

PROT 

CARB 

PAT 

ASH 

PROT 

OARB 

PAT 

Holstem 

76 

3 1 

4 6 

3 4 


62 

■SUM 


60 

Shorthorn 

73 

3 3 

48 

36 


65 

20 

Kfil 

50 

Ayrshire 

69 

3 3 

50 

3 8 

id 

68 

Kh 

29 

61 

Jersey 

66 

38 

KM 

51 

0 75 

81 

18 

25 

57 

Guernsey 

- 

3 8 

49 

4 9 


80 


25 

65 


Table VI 


The Eelationship of Total ash to Calories of Milk a-nd of Total Ash, “Lime” 
AND “Phosphoric Acm” to Calories of Protein Accordinq to 
Bunoe Prosoher Abebhalden Data 


SPEOIEB 

CAL, PER 

100 GO 
OP MILK 

MG ASH 

PER 

CALORIE 

OP MILK 

CAT OP 

PROTEIN 
PEE 100 

C C OP 

MILK 

MG OP 
ASH PER 
CALORIE 

OP PROTEIN 

MG OP 

LIME PER 

CALORIE 

OP PROTEIN 

MG OP 
PHOS ACID 
pee CALORIE 

OP PROTEIN 

Man 

61 

3 2 

04 

33 

5 

7 

Horae 

42 

95 

80 


15 

16 

Cow 

07 

10 4 

14 0 

50 

11 

14 

Goat 

68 

113 

14 68 

51 

13 

19 

Sheep 

123 

68 

19 52 

42 

13 

15 

Tig 

120 

67 

20 84 

38 

12 

14 

Cat 

90 

11 3 

28 0 

36 

— 

_ 

Dog 

147 

90 

29 76 

44 

16 

17 

Babbit 

200 

12 5 

41 52 

60 

21 

24 


t\ble vn 


The Eelationship of the Total Ash and Some or Its Constituent Electrolytes 
TO Calories of Those Milks Tabulated in Table III 


SPECIES 

CAL PER 

100 ac 

OP MILK 


TOTAL 

ASH 

K,0 

NA,0 

CAO 

MOO 

P.O. 

CL 

Man 

64 

3 

0 96 

0 20 

0 72 

0 11 

0 54 

0 66 

Water Buffalo 

151 

6 

0 86 

0 36 

2 0 

0 18 

2 0 

0 44 

Cow 

65 

11 

2 75 

0 78 

2 6 

0 31 

2 92 

162 

Ass 

46 

9 

23 

0 38 

2 89 

0 20 

2 65 

109 

Horse 

42 

9 

2 45 

0 33 

2 93 

0 29 

3 1 

0 73 

Keindeer 

223 

5 

0 79 

0 87 

136 

0 14 

1 64 

0 22 

Goat 

65 

12 

20 

0 95 

3 03 

0 24 

4 37 

155 

Sheep 

97 

9 

2 22 

0 40 

2 85 

0 13 

2 77 

07 

Camel 

66 

7 

1 4 

0 27 

2 04 

0 21 

2 29 

1 16 


ANALYSIS OF DATA 

Despite possible inaccnracies m certain data there is one finding of 
striking constancj’^ in the analjses as tabulated, namely, most milks have 
about 20 per cent of the total calorics m protein There are exceptions 
but the only one which is certain is human milk which has less than 
10 pel cent of its total calories m protem It would seem from Tabic 
IV that in this respect the milk of the elephant is very much like human 
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TADIA; -Mil 


The KFLATioNsnir or tiie Total Vru and fioxiE or Its CoNflTi-nmMT Electbolttes 
TO rALCAlEB or r»OTEJV or TUME Mu>Ka TAHUL.\TrP IS T^BLE III 


SPECIES 

CAL. or 
PEonm 
PER 100 
c.a or 

MILK 


MO 

CEE c.u/)RiF or rBomv 

or 


TOTAL 

ASH 

K,0 

kA,0 

CAO 

MOO 

rA 

CL 

Mao 

4 no 


mumm 

28 

HP 

1 0 


70 

Water BafTolo 

24.12 

KB 


23 

l=r, 

10 

12 4 

27 

Cow 

13J2 

5G 

13 0 

3il 

mmm 

l-f 

14 C 

74 

Aas 

7J2S 

ns 

14 0 

2.3 

17 8 

1.2 

16 3 


Horw 

SJS 

4G 

117 

10 

14 0 

14 

14 9 

^ =) 

Beiadeer 

44 4 


3.0 

44 

^KeH 

0 78 

B2 

1 1 

Goat 

12.72 

ilo 

lOli 

4J1 

iri.r, 

12 


8.0 

Sheep 

23.32 

38 

0.3 

w™ 

KiSiH 

OJo 

BlB 

2.0 

^AlDCl 

lies 

43 

70 

Ih 

11J3 

2.1 

JSJt 
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Thfr Mtuwi of Uie <lnta on irhk-b Tnblra in IS \ Ml nnl vni arc bnwfl will 
M icranrt foUnwInc Ilif* t>un>wnry 


milk. In tbu Table I ha\c net forth three jiiuihRca of clojiliant fi milk 
although there arc \nrintiom, (lutOv m the nmountH of fnl, nc\orthclcss 
the perecutago of total calont-^ in protein in all three cnlciilntions is be 
1cm* ten The sinking fact nmnms that in annhKcs the ORsontifll nc 
cumcj of winch in nil respoetH one hns little renson to (jiicstion humnu 
tnilk Btnnda npnrt from that of nil other species exnmiiud m respect to 
the percentage of totnl cnioues in protein 
Out of these olwenntiona comes nnothci nameh that there is no cor 
relation between tlio rate of gronlh of the Huckling and the protein 
caloric relationsbij) Tiidetd if there la nio correlation m this domain 
at all It IR closer lictwcsMi 1 ‘npiditA of growlli and the caloric coiiccntni 
tion of the whole milk than httween am othci two ^nnnble3 m the data. 
But this conclntion -wUilc 6uggc»tncl\ close in Table II and Cliart 1 
13 Mtiatcd -when one studies the data in Table III and Chart 2 For 
^mple the ronidetr calf doubles Us birth weight lu one third the time 
Inquired by the water buffalo calf, but tlic mother of each Buckling 


supplies milk of vci’j high cnlonc value 
111 all of these matters the factors of matuntj of the sueUmg, total 
ealonc requirement and qnanttt> of milk takai per diem must be kept m 
mmd. Climate seems to plaj no r61o wlicn one observes, in the eiamplo 
of the rmndcei and water buffalo just cited that one animnl is arctic 
111 Its habitat and the other tropical Within the speeies itself tiiorc are 
eonsidcmblo vnnatioiis m composition of milk and m rapidity of gro^ 
Ouu has but to ohseiwo the lanatioiis iii the composition of the n^ o 
different breeds of dairv eons and the diffcmit i-ates of which the female 
calves of such cows grow (Table V) 

One might also call attention to tho type of body covonne of the 
different animals nnder consideration In some the ^in is bare i 
others covered hy hair and m others, by wool The cystine content of 
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some samples of han is high, but the miUcs showing a high peiceutage of 
the total calories in piotein aie those m which, for the most part, casein 
IS the predomiTiant milk protein and casern is low in cystine * 

Apparent]! theie is no conelation between the pi otein-total caloiie 
relationship and the qnaliti of the piotem so fai as albumin and casein 
content is coneemed In the milks of the species listed in Table III 
(no data foi Dama) casein is gieatly m excess of albumin excepting in 
that of man and ass 

It would be of great biological inteiest if a studj of the milks of 
the various piimates could be made along the lines here suggested If 
some of the milks showed the piotcin total calone configuiation charactei- 
istic of human mdk, nhile othei-s showed the pattern so eharactenstic 
of all the other milks heie studied, the matter might have phylogenetic 
sigmficance In Table IV I have given the only analysis of the milk of 
a piimate (Alangabei ) of which I have knowledge Eighteen per cent 
of the calories are in piotein 

When one turns from a consideiation of piotein to that of the rela- 
tion of the ash and of its luduidual constituents to the total calories 
(Tables VI and VII) one finds little coirelatiou of tliese data wnth rate 
of growth If the ash is expiessed as milbgiams pei caloric of milk, the 
ash of human milk is loivcr than that of anv othei of the animals studied 
If one expiesses the total ash as milligrams per calone of piotcm 
(Tables VI and ^T^II), theie is, peihaps, less extieme vanation If one 
excepts the data concennng lemdecr milk, the lange of vanation he 
tween the lowest (37) and Ingliest (60) laiucs is 23, tins, of course, 
does not appioacli so neaih a constant m the ash-calone conelation as 
is indicated above to be time of the pioteni-calone lelationship If one 
studies the ash-caloiie lelationship of each of tlie individual electioljhes 
of the total ash (Tables VI, VII and VIII), no constancy for the values 
for each species m relation cithci to caloiies of milk oi to calones of 
protein is obvious In geneial, one would expect and does find a more 
constant conelation between asli and pretciu calones than between ash 
and total milk calories It is possible, howeiei, that the electiolytcs are 
moie closelv related to protein itself than to nutritional lequirements 


•The bod\ coieringis of the animals discussed In this paper are a matter of com- 
mon knowledge with the possible exception of facts concemlne T\ater buffaloes ana 
elephants 

ConcemlDiT the water buffalo C O writes as follows ‘The mature anfmM 

has very little hair on its bod> The sides back and thighs of the animal are 
bare of hair ITie shoulders and knees have the most hair where It l^s about ^ lo 
3 inches long The buffalo caUes are bom with a rather hea\ \ coat of 
soft, dark hah all o\er the bod\ which graduaU> disappears after one ^ 
reached and Is replaced b\ shorter and coarser hair tbinlj distributed er the ooo^ 
Concerning the elephant, G H Evans** writes aa follows The hairs are 
In character stiff to the touch and flrmlj rooted and are more abundant In cerxa 
localities. In the adult thej arc numerous on the forehead lower lip uppar Up ormc 
and the ears and end of the taU On the latter thej are lareen and ^Iffer m ^aij- 
acter and grow from the anterior and posterior borders and tip 
higher up on the anterior where the> are usually longer Young elephants usua 
ha\e much more hair about them than adults 

One ma\ perhaps emphasize the point that in resp^ to paucitj 
fant and bab\ elephant ore as closely related as the milks of their motliers seem 
In protein-total calorie proportions 
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mbucIl It IS only su^'^pfited tlien, tlint wliilo Hit nsli of liiiman milk 
IS ven Io^\ in relation to total cnerjn \nlne the fljriirea expressinp 
the reinfioiisliip of nsh to prolem Liurtr\ for the nnlk s(ikIic<I nl 
though not constant, arc strIklll^I^ near the same order of mn^nitude 
In contrm^t to tho conjc(nnc\ exhibited h\ the protein fraction of the 
total cnerpj \aha of tin. mdKs studied (that of the human heinf, cx 
eepted) thi proportions in sugar and fat shou the most extreme vnna 
tions from tlie ^cr^ Iiigli fat and low sugar of n mdeer and water buffalo 
anile to the low fat and lii^h sugar of the milk of the ass and of tlie horse 
bikcinsc th».rc are wndc \anntnms in the water content of tiu'sc milks 
“IS shown In the extixmc fliieiuatinns in the cnlone ^aIlu jiei 100 cc 


(IIMJIM <03IMnXT 


'Tlie prjDian milntional ixipuremtnl of the organism is iiitrg\ It 
KttJni# to tile nuthoi that nltlioiigh the hiologicnl significance of the data 
whmitted m thus pnt>er is oWim the facts nln^ la* linked with some of 
the RO-collcd ‘Haws' of cnoiTn metnlwbsm 
Jfalmcr formulated the law that imln!>oIism is proiiortionol to the 
snpcrflciQl nitiu of the nuimal JhMii witli vnnntion nssoemted ^vllh 
species decree of mnturit\ groxrth sirt and sex, it is n markable how 
narrow w the range through which this pro))or1iou moves ilon np 
inrenflj, is not an exception to this law 
‘ Huhucr finds m nil siiocies the constant rctuilion of approximately 
the some pcrocutagc of tive inergA ingested which nvomges 34 4 per 
wnit, except in the case of man, in whom tlu cnorgA relnmcd for growth 
IS only 5 2 ))cr cent (Taisk 1 » ’ll!) 

I^rthermorc, JInbiier fomnilnted n law of constant energy cx 
pcndituro" os follows Tho amount of energy (calories) which is 
necessary to double tlu weight of tho newborn of all species (except 
IS tho same per kilogram no matter whether the animal grows 
fiuicklj or slowly ' (Liisk,^* p 567) 

To theso formulations none of which of course arc matliematicaUj 
fWd Tna> he added from this stud-v the statement that inatoad of the 
tTito of growth of the suckling hcing correlated with the amount of 
protein and salts m the mother’s mdk the facts seem to be (1) that for 
many aucklings * infants excepted the pi-opoiiion of the total energy 
intake m pi-otein is the same for all »peeie8 (20 per cent) when tho sole 
fwurco of food 18 the mother s mdk and (2) that tie inorganic salts 
in relation either to the milk or protein calories while not constant, 
shows no correlation w hatcvcr with the rate of growth of the j onng 
One may ask to wlmt extent a prolonged period of immaturity m the 
infant enters as a factor in this matter Gertomly, under natural con^ 
turns, the young of all the nuitrutla studied receive other food than the 


'I Of ooi«e. onW to 

tepw tn whom o<'c«pUW* of mlUt •re avniiawe. 
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mother’s milk at an earlier age than does the infant The question 
raised cannot be answeied here, but I sliould like to call attention to tlie 
interesting chart of Brody“® (Chart 3, Lusk/'' p 570), which shows 
a remarkablj constant pattern for the groivth curve of a number of 
animals, but when the growth cuine of man is plotted on the same 
basis the exceptional natuie of the human cune is bi ought out How- 
ever, this eccentricitj of the human curs'e is evident only for the long 
period prioi to puberty This exceedingly long penod of development 
for the human young between birth and puberty seems to have laws 
peculiar to itself 
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Chart 3 — Vge of animals In niontns — The srotrth cun ea of all domestic animals 
have the same shape and there arc no graduations between man and animals It 
Is extremely desirable to determine the position of growth curves of primates other 
than man with respect to man on one hand and oUier animals on the other The 
upper axes represent ages in absolute units (months for animals and jears for man) 
O represents conception and R, birth The numerals on the lower axis represent rela- 
tive units (Brodj ) 


"Whatevei may he the biological siguiiieancc of the constancy which 
the protein fraction of the total eneig} value of the milks of many 
species of animals exhibits, the fact that human milk is a striking ex- 
ception may be a phenomenon associated ivith ivhat Professoi Lusk 
called ‘’the biological distmction of the piotoplasm of the growing hu- 
man being, which separates it from that of the lower mammals” (Lnsk,^" 
p 572) 
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SUMMARY 

The (Inia of AlHlcrlmldeii Bliowsim nil nllof,!-!! correlation lictwccn the 
rale of growth of sucklings and the protein and ash of the milk of the 
species have been annh acd from the standpoint of the percentage of the 
total calories in protein, carbolii dmtes mid fat, also, attention is called 
to the relationship of the ash and some of its coiistitncnt salts to caloncs 
of milk and of protein 

Additional data, similar to those of Abdcrlialden ha\c been annljied 
m the manner just indicated 

Accordmg to the method of eialiintion set up in this paper there is 
no correlation lietneen the rate of growth of tlic sncklmg and other 
factors presented in the Abdcrhaldcn Table and in additional data 

With the stnking exception of human milk, the percentage of tho 
total caloncs in protein is umformh close to twenty for the milks of a 
nnmher of species of animals 

In human milk, bj contrast, tlic percentage of the total calones in 
protem isjess than ten 

Tho biological or other significance of these facts is obsenre Beennso 
of posable philogcnctic implieations tho milk of other animals — 
primates in particular — slioiild be studied in the manner indicated in 
this paper 

SOOUCES OP D\TA in TASUM UT, It, V, vn AND VIIl 

Competition of ililk Holt ct nL, 22, 

^faifr Buffalo 

Competition of MDk Ixrrino C. O,, 20 
CompotiHon of Arii of Milk KGnlg, 23, p OC- 

Hnto of Growtlj Dttn tuppUod bT Mr To 8bno Ttoi of tho Depnrtment of 
Animal UntbnBdrv Canton ChrisUan College, Canton, China, through Dr TVll 
iiam "W Cadbury pcrtonal communicnaon, October 15 1925 The work won 
carried on nudor the direction of hlr C O I^rlne 


CILT KO. BIKTn WnOHT 

3 ■ "" Mlb 

4 86 Ib 

6 76 Ib 

8 60 lb. 

10 71 lb 

11 00 lb 

Indian Buffalo Calf 86 lb 

ATcmgc 

Batlrnttcd hr meatu 


DATS RBQiriHn) 
flOBSKjuairr wziaHTB TonormLi 

BIKTH TnaOHT* 


181 

Tb 

on 

130 

day 

120 

170 

lb 

on 

146 

day 

145 

162 

lb 

on 

UC 

day 

112 

122 

lb 

on 

181 

day 

131 

140 

lb 

on 

75 

day 

76 

140 

lb 

on 

77 

day 

00 

100 

lb 

on 

120 

day 

100 






100 


of rtralsht-llne gropha. 


Dr Caabsry . rommonlcattoa Mate ' All ralvc "T 

motliw, At Wrth and mlft im, miUerd from the mottsr and frf 

li» ant moati at the rate of one pomd of whole milk to 10 Ib of 

of tho calf for the flrat month. After thi. lint month ono-haU pound of whole 
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milk and one half pound of soy bean curd, mixed, ivero fed to the calves for 
ten days Then one third whole milk and tivo thirds soy bean with some bran 
added were fed for ton dais Finally a total of one pound of milk daily and 
bran beau constituted the calyes’ food ” 

Cow 

Composition of Herd Jlilk Konig, 24, p 219 
Composition of Ash of Milk Holt, et ah, 22 
Composition of Milk of Special Dairy Breeds Bogers, 25 
Kate of Growth Eckles, C H , Chief, Division of Dairy Husbandn, Universiti 
of Minnesota, 26, and personal communication June 23, 1925 
4 M 

Composition of Alilk Konig, 24, p 394 
Composition of Ash of Milk, Konig, 24, p 394 

Bate of Growth Through the kindness of Professor Marfan I receiied the 
following data from M Barrier of Alfort, France 
Aierage n eight of ass at birth 
Small African race — 15 K 
Small race from south of France — 30 K 
I arge race (Portou) — 25 K. 

This weight is doubled m from 45 to 60 daj s 
In a personal cominumcation. Dr Sidney Kaliski of San Antomo, Texas, states 
that a "leading veterinarian" informed him that the burro doubles its birth 
weight in 6 weeks 
Jlorsc 

Composition of Milk Konig, 24, p 393 
Composition of Ash of Milk Konig, 23, p 663 

Bate of Growth Mr H H Keese, Animal Husbandn Division, U S Dept 
of Agriculture informs me from actual observation on a Morgan colt that the 
birth weight was doubled ui 42 days 
Bnndeer 

Composition of MUk A Ippo, A , 27 
Composition of Ash of Milk Konig, 24, p 395 
Kate of Growth 


OBSERVATION 

BIRTH "VN EIGHT 

BIRTH TVEIGHT DOUBLED IN 

1 

3 5 to 4 Kg 

35 days 

2 

4 0 to 5 Kg 

38 days 

3 

4 0 to 5 Kg 

28 to 35 days 


Average 

31 days 


This information was secured bv Professor E A Park, Nov 30, 1925, through 
the kindness of Mrs Carl Bassoe of None ay, from Messrs Kristian Nissen 
and Arne Arnesen of the Inspektoren for Kendriften, Oslo, Norway 
Goat 

Composition of Milk Komg, 23, p 351 

Composition of Ash of Milk Abderhalden, 0, p 457, 458 

Kate of Growth In personal communication, October 7, 1924, Professor Pierre 
A Fish, or Department of Veterinary Physiology, New York State A etennarj 
College, Ithaca, N T , informed me as follows concerning two kids (sisters) 
"of a breed partly Saancon" 

BIRTH "WTlIGnT BIRTH M EIGHT I>OlTBUUD IN 

2 0 Kg 20 days 

1.7 Kg 23 days 

Ayerogc 22 days 
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ComporitioD of Milk KSn!p -4, p 171 
Composition of \sh of Milk Ivfinlg, 23 p 600 

Rnte of Groisih In n pomjnal eomoinnlcAtion Tulr 7 1024 Mr D A Sponror 
of the Animal Ilusbandrj Division of the U R Department of AfrrienUare In 
forms mo that slieej doohlo their Mrtli weight in nl>oat 14 days. 

Fox 

Ail data from \oung and Grunt, 29 p 80 j 

C-amel 

CotnpoelUon of Milk In a personal eomnmnleatlon, Tunc 14, 1920 Lt Col 
MeCarrbon of tho Pasteur Institute Coonoor, 8 India, garo me two nnaljscs 
of the milk of the camel Theto nnnlTses were made by Dr P I*, Lander, 
Agricaltoral Chemist to the Government of the Pnnjnb I hare taken tho 
averopo idnec the analytes were nearly the same 
Composition of the Ash of itUk Khnlg 23 p 002- 
Llamo 

Composition of illlk Kdnlg 23 p 001 
Cstaea Vtg 

Composition of illlk and Pate of Growth \bderhalden, 0 p 4T7 458 
Flffihant 

Compositioa of NHIk 

(a) Kdnlp 23 p 604 

(b) neinemnn 28 p 70 

(c) Doremns 20, p 486 

7eb» 

Composition of Milk KOnig 23 p 661 
Blue TTIiale (Bclox^tfipera ^ibhaJdi) 

Composition of Milk KOnlg 24 p 400 
Borienttholc (Fatndp Bnlamidm} 

Composition of 'Milk Kfinlg 24 p 400 
iloMiei/ ('JbfffHpnbeyJ 

The author is fortunate in iKlng com-lcouslv i»crmltted to use some preliminary 
obicrmtiont of Dr Gertrude vmn Wngenen (Department of Obstetries and 
Gynecologri and Dr llnrold L. Itlmwieb (Department of Physiology) of kale 
DnlrorsJtr Ten sanij les of niUk were obtained eaeJi sample anjounted to a 
cubic centimeter ond was a complete milking Romo samples were used for the 
protein determination and others for earlioliTdmte fat and nsli respeetlrelj The 
data in tho table are averages of at leost two analTsea. 
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THE TREATiLENT OF POLIOin EIATI'; PAST AND PRESENT 


Jon> RuniLvB, MJ) 

BALTiuonr, Md 

THE question of the treatment of poliomyelitis resolves Kself into 
tno parts, one the specific treatment bj semm or other means ns jet 
tmfenoivii, the other the management of tlio end results of the lesions in 
the nenous sjstein 

The specific treatment mnj be said to date from 1010 when Nctter, 
Gendron and Touraino used convalescent scrum Varjous other sernms 
have been suggested and used, such ns normal horse serum, pneumocoo 
eua scrum and the lihe and scrums prepared in horses or oGier animals 
using streptococci, ns the serum of Rosenow reported on first in 1917 
Animals haie also been immunircd to material taken from monkeys 
paralysed by poliomyelitis by Neosladtcr and Banshaf, Pettit, Weycr, 
Park and Banshaf, Fairbrothcr, and Fnirbrother and Jlorgam More 
recently scrum from adults has been used The results varj Those 
who have used the scrums most arc inclined to bcliovo that the scrum 
from patients who have been loft with residual pnralvsis has a definite, 
if weak, power of preicntmg or limiting the paralysis if given in the 
proparalytio stage Others, also basing their judgment on expenence, 
are scopbeal ns to its i oluo As yet no satisfnctorj largo senes of eases 
treated ivith a like senes of control eases has been reported. There 
have been some senes of cases treated and controls reported but these 
for one reason or another arc open to cnticism The question of tho 
lalue must be regarded as an open one It seems to be on a theoretically 
sound basis, and from such studies ns Jfocnnraara's it would seem pos 
sible to prepare a serum which if administered sufHcienGy carlv in large 
enough quantities would give as good results as she has obtained. 

About the management of patients who have had tho disease tbare 
has been and still is a considerable differenco of opinion John Hunter 
suggested the value of the exercise of the will in training mnsdes that 
had been paralyzed bnt not in regard to poliomjebns although ho 
records at least one case which bo bod observed Underwood and tho 
physicians who shortly followed him made no therapeutic suggestions 
of value beyond the nse of ‘irons to the legs’’ and Samnel llemman, 
who edited one of the later editions of Underwood’s book, said, “It may be 
doubted whether irons to the legs can ever be nsef nl in a state of paralysis 
of the lower extremities If the limbs ore paralytic, how are irons to the 
legs to enable the patients to -walk f ’ This was two j ears after John Shaw 
had written lus interesting book “On fhe nature and treatment of tie dit 
torttons to mhich the spine and the bones of the chest are subject ” Shaw 

"17 
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used methods of stietchnig and exoicises upt unlike some methods em- 
plo^ed todai and some of his cases weie undoubtedlv of poliomyelitic 
origin W J Little used tenotomi and manipulations, and many of his 
cases neic due to poliomiebtis Had he had the sharp C 3 e and iindei- 
standing biaiii of Jacob Heme he would liaie made a name for himself 
111 infantile paiahsis as well as in Littles disease Jacob Heme, m 
1840, 111 Ills Beobaihfhiungcn ubei Laltmtnigzu^ifavdc dei iinfeien Ex- 
iromiaien nnd derm Beliandlung laid the fiiTn foundations of the col- 
lection of paiahJie defonnities hi the use of apparatus, exercise and 
stiengthenmg the entue hodv He used warm baths and steam baths 
before manipulation, and when ho could not get iid of the conti actions 
he used tenotomi which had been suggested bi Delpceh m 1823 and 
jieifeeted bi Stiohmeiei a little latei Heme also used exeieises foi 
the muscles and doused machines to help the patient and figures one 
of these machines in his plates His oithopedic aiipaiatus is the same m 
piniciple as that used toda\ and aei\ much the same m execution In 
1860, 111 a second edition of his book, he called attention to the possi- 
bibti of pieyentmg defoimiti bi suitable appaiatiis Eulenbeig in 
1859 made a table of the defoimities and the muscles which were par- 
ahzed and those which weie antagonistic, with a view to exeicise, and 
Ling m Sweden de\ eloped his snstem of so-called Swedish exercises or 
neilg 3 mnastik The lattci spread lapidly mei the world The Hun- 
ganan, JIatthias Roth, one of Ling’s students, mtioduced the system 
into England, and Chailes Faiettc Tailor bi ought it to America But 
almost eieiAiihcie phisicians and surgeons, much as thei often do now, 
used onh one part of the theiapeutic annamentarjum, Lmg his exercises, 
Roth vanous methods including appaiatus for support, many of the 
orthopedic surgeons depended on appaiatus or operations or both to 
gethei and neglected cxeicise Diichenne of Boulogne about 1850 began 
to develop the use of electnciti, about which he wms more enthusiastic 
than am one of his tune or after He also used apparatus of great 
mgenuiti for replacmg oi supporting parahzed muscles Montz Jleyei 
was another great exponent of the use of electriciti 

The greatest genius among those dealing with infantile paralj^sas in 
those davs, and, indeed, no one has surpassed him, was Charles Far ette 
Tavlor, founder of the New Yoik Orthopedic Dispensai’j and Hospital 
He eaih became interested m the protection of bones and then of mus- 
cles In 1867 he published a little book of 119 small pages w'hich is 
without doubt one of the great American medical classics, a book of sucli 
lantA that few bbiaiies have a copv It is a book endenth not ap- 
preciated fulh m its own dav and now practically unknown but one 
which contains all the principles of the proper management of a case 
of poliomi ebtis as far as the care of the apparatus of locomotion and 
station IS conceiTied The principles of treatment as laid down by him 
haye been in part used bv other’s, but for the most part thei are just 
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being rcibscoi cred todn\ Some little of hm Mork linH found its waj 
into medical and surgical tcTtliooks for the moat pint uritcrs from his 
time on hn\c failed to stress the issintinl jannts Sccligimillcr, in Ocr 
hardt Ilandbxtrli drr hvidcrl mnlltnien in ISSO, outlined the tlicmpi 
in a masterU nns omitting howeiir some points of great imiiortanee 
In the reeupemtUL stage he ndtised among other things clcctrieiti mas 
sage given to the parnhzeil musch-s, heat Rjirai and steam douches, 
warm hatlia, hi drothera])\ , and in the chronic stage clectncitj, mas 
sage cjicrciac hidrothcmpv and the like together intli aiiparatus and 
such helps as crutches walkers and exertimiig machines lie mentions 
the use of aiiparatus to preient deformities, and eontmcturcs hut does 
not stress this ]) 0 int aufflcicntli 

Wharton Sulkier in the otliennsc excellent article in Kcatmg’s Cij 
chpcditt of Diuafe of Children in 1890 advised clcctricitj and mas 
sage and the use of the affected parts and nrgesl that the child ho made 
to iialk 03 soon ns possible lie mnki-i no especial mention of the use of 
apparatus to preieut deformitj hut suggests its use after it has oe 
curred. 

From that time on hut few spoke and when thej did it was like the 
voice of one cmng in the wilderness Wo mni moution Hugh Owen 
Thomas and Sir Hohcrt Jones who insisted on the correct metliods 
and Cohn Jlaekcnzic, too taught muscle reeducation and muscle protcc 
tion but othermsc the thcmpi of poliomvchtis seemed at a staudatill 
except that the ortliopeelie 31111,00113 wen able to do more and better op 
erationa for the correction of deformities but tbeir prcientioii was not 
stressed bj mam and ns a rule the patients weiT not giieu sufUoient rest 
and were allowed to walk too soon In 1917 Lovett^ published his ob- 
Rcrvalions on 183G eases and showed that weight bearing in the first 
tear, where trunk and legs are involved is nskv and advised ovibnlntory 
extrense only when complete recovery har occurred or when there « 
reaton to bclieie thnt hop^ of complete recoien/ or further subslanUal 
gain must be abandoned It might be added thnt this 13 to be based on 
frequent cxamumtions of the rausetes and not am time factor In a re 
cent article on Pbisicnl Tlierapi m Infantile Parahsis," the author 
irtntes, ‘In any case after six or sovcii months it is genomlly advisable 
to allow getting up on the feet for the effect of the general condition 
and morale even though the length of time dndv mnv be rcstnmed 
Cases which have not responded to treatment should be started walking 
for the same reason This statement is calculated to do very eonmd 
erablc harm to mam patients— as noted below The writer be it roid 
to his sinful sorrow has been gndtv of misleading statements on this 
point which he has since learned from exiienence are wrmig The lack 
of exact statement m most textbooks and indeed in mam articles is 
rather remarkable in mew of the amount of recent stiidv of the subject 
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Let US look for a moment at the work of Taylor and note how com- 
pletely he covered the ground as far as prmciples of treatment are con- 
eemed His views as to the pathologic conditions may he disiegarded, 
since httle was known in his day He noted, as did Heme, that all 
cases tend toward recovery “Very few cases are to he met with where 
some portions of the onginally paialyzed members have not entirely re- 
covered ” He questioned why more patients did not show greater re- 
coven'- when the tendency was that way and came to the conclusion 
“that it IS not always because Nature has wholly exhausted herself, 
but because accidental ciicumstances ha-ve come to interfere -with her 
work, which w'ould othei’W'ise have gone on much further ” He noted 
the contractures of the muscles and the deformities and said ‘ ‘ I reply, 
without hesitation, that contractions and distortions are not necessary 
consequences of this paralysis, that these unhappy results are always 
and entirely preventable Indeed, w^hat seem to he contractions of 
certain muscles — geneiaUy flexors — are not contractions at all, but 
simply a mechamcal shoitening of the muscles when their attachments 
are for a length of time hi ought closelj"^ together But in infantile 
paralysis, the shortemng of certain muscles is not the first or prmcipal 
damage done by improper and careless positions of the paialyzed limbs 
The shortenmg, though the most noticeable, is not the first or worst 
compheation which arises to arrest the progress of improvement and to 
set m tram a senes of conditions favoimg the formation of distortions 
and deformities Any position of a limb which allows the extensor mus- 
cles to become shortened must inflict a worse damage on the flexor’s by 
keeping them extended tiU they lose their remaining irritability and 
become degenerated Now’, we have another fact connected -with these 
cases when they have arnved at the stage of deformity, viz , this the 
difficulty of treatment consists much less m relaxing the shortened 
muscles than in givmg tone and sti’ength to their antagonists — the 
lengthened and weakened ones Indeed, it is this, m the destruction 
of aU I’emaimng imtability, and m manv instances the destraction and 
entire loss of the substance itself of the expanded muscle, w’hich consti- 
tutes the pi'mcipal anxiety m treating this class of deformities As 
this important consideration has been many times neglected, if not en- 
tirely lost sight of, let us consider the effect of simple extension upon 
the power and function of muscular tissue in its healthy state ” 

He goes on to point out that “To letam a healthy muscle m an ex- 
panded state for a certain length of time is to dimimsh or destroy its 
imtabihty and contractile force To extend a muscle while m the 
act of contracting, that is, to overcome it, is to, of once, destroy its ir- 
ritability and force ” He uses as illustration the stretching of the 
sphincter am as is frequently done for the relief of fissures, etc 

The mechames of the production of deformities through the imbal- 
ance of muscles and weight hearing too earlv is cleaily set forth and bi 
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proper care the deformities arc attar’s prer cntablc. “If the feeble mus 
clca and ligaments of the joints were not subjected to oierwhelming 
strain, by baring too early an injudicious weight, tbev would not give 
wav under the first attempt at exercise, instead of being strengthened 
by It — whieh they might bo, if projicr precaution were obsened The 
treatment of infantile parnhsis in the carh stages consists for the most 
part, in nnmnlcrfertnce with the rccnpcrntiie efforts of Nature 
We ore to remember lion little it may take to injure the enfeebled 
mnscnlnr tissue and diligently guard the jiatient from possible harm — 
knowing the direction from nhieli injury is most likely to come ” 

The recuperative period is a \cr\ critical period, and it is difHcult to 
know when to exercise the muselc and bon much If it is not used it 
will waste from nonuse, and if too much is gi\cn it will be destroyed 
by overuse. “Evidcnth, then, we must contnie to afford the muscles 
to act wtthxn their capacity — alike avoiding mactinty or ovcraction — 
until their development has readied the point where they are capable 
of being made available in sustaining the weight of the body in loco- 
motion IVc iiitiaf furnish the muscle an exercise that shall not ex- 
ceed its capacity And not until the powers of the muscles have been 
developed till they are equal to mistaining the weight of the body 
should they bo required to sustain it There is no physiological pnn 
oiplo more clear or simple. The leg of a paralyrcd child in relation to 
Its body may bo compared to those of an infaut called upon to support 
the trunk of a man, they cannot do it, and should not be allowed to 
attempt it till they have grown equal to their load. But evorv partiole 
of latent force calls for use, action is its life and growth and under 
these unusual circumstances wc are colled upon to furnish the oppor 
tumty for whatever force there is to act 
“If the patient has been carefully attended, so that no damage is 
done by faulty positions while in a state of muscular atony there will 
ho no difference in the rate of recovery , nor will there be shortening or 
lengthening of different muscles and the patient can begin to stand 
and walk at a much earlier stage, and with much leas strength than 
when a very small amount of shortening has been aUowed to take place 
The reason for this is that the least contraction of the flexor muscle 
mU at once throw the patient out of his natural position and the weight 
of the body must bo heU eniirelv by the force of the mnsclea ii^ead of 
restmg on the bony framework, with only sufficient muscular aid to keep 


it erect-** 

It will be seen that the principles of the treatment of imliomyelitia 
were laid down with great accuracy and clarity but with bm few ex 
eeptions untd recently these principles have ^n J; 

bowman and Jean Macnamara in addition to tliose noted above mnv 
mentioned among those who have striven to spread lus ^ 

prevention of deformity and the protection of muscles which may be 
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accomplished the earlj use of proper splints to hold the body and 
the limbs in line and at the same time to give relaxation to the paralyzed 
muscles In all paiahzed patients the most important muscles should 
ho favored firet until their recoven is assured Those are the deltoid, 
extensors of the wnst, the opponeiis of the thumb, the glutei, the quadri- 
ceps, the calf muscles, tibialis anticus and the abdominals These must 
be placed at lest in a lelaxed position, nhieh is in recumbency in the 
same position the body vould be if standing erect Stretching of the 
muscle should not be allowed in handling the child as is so frequently 
done It must be remembered that in the earh stage and as long as 
improvement is looked foi, lest is the most important tlung Fatigue 
both general and local must be giiaided against When the time comes 
to start exercise, it should be begun with veiy little and always kept 
veil ivithin the capacitj of the muscle Passive movements mav be 
made vheii the moiements aic too much for the patient and the patient 
mils the movement at the same time This is important for volitional 
movements are the ones which build up the muscle power Assistance 
must be giien and support, as well, in making movements mth weakened 
muscles As the powei letums great care should be taken to exemse 
onlv the muscles which need it and to make such changes in the spbnt 
ing from time to time as mar be needed br the change in balance of 
povei due to improvement Gieat caie must be taken to keep the bodr 
in line to pemit of good postuie when the time comes to stand 

The nature of the splints will raiy mth the muscles involved The 
modified double Thomas splint as suggested bv l\Iacnamara“ will be 
found useful, since this permits the patient to bo kept in line with such 
adjustments as mar be needed in the aims and legs The abdominal 
muscles are looked after In a eoiset and the support extends fiom head 
to foot Legs and aims that aie affected should never be left to 
dangle eren foi a moment Eternal rngilance is the piiee of the best 
recovem 

Muscle training is best earned out br a trained phrsiotheiapist rvell 
giounded in anatomr and muscle function, but as this is impossible in 
most cases rrliich must be treated at home, the simpler morements maj 
be taught some member of the familr and the tieatment caincd on 
undei as close supeirusion as possible Too little exercise is better than 
too much, and patient, familr and assistants must be rramed as fie 
qiientlr as possible on the dangei-s of doing too much Exeicise in warm 
rvatei is much used in raiious places piorided rvrth suitable pools, and 
it can also be given in a laigc bathtub oi a Hubbaid tub In the rvatei 
grarutv IS largelr eliminated and volitional morements can be made 
that would otherwise he impossible without assistance This helps the 
morale of the patient The principles of muscle piotection must alwajs 
be borne in mind, rvatei or no water In giving exeiciscs the arc of 
motion should alwars be completed eren if assistance is needed Care 



nUHHAIt TnR.VTM>„\T OP I'OI lOin FT.ITIR 


22 ) 


should be tnkeu to see tliat the patient uses the musdes to he exeieesc'd 
and not some other one, ns mnv be done if the patient is not carcfullj 
supervised The nniount anel the kind of exercise must lie modified to 
suit chnugisi in the coiiditioii With trunk and legs affected ncight 
beamig should not ho jiermittisl n« long ns improMnient is going on if 
the best results are to he ohtniiicel Patients sea'll Inti should liegiii like 
patients 111 the acute stage 'Muselcs that linic been damaged he too 
much use slioitld Ik nlloucd to re>st in imsitions allowiiig the attachments 
to come ns close togitlier lui iiossihle and thus make for relaxation 
Eicntunlh there mil come a time when it Is ciident that there is to 
bo no further im])ro\cmoiit, and tlicn with siiitnhle limce's the patient 
maj be allowed up and the treatment directid townixl getting ns good 
functional use of the Iwdv ns is )ioaaihle tlucli can often be done in 
late cases which hn\e been neghs'led, for often the muscles linec lieen 
allowexl to atrophe from disuse nlthoiigh at ptexeiit tin re are more 
spoUed bj too much exercise rather than b\ too little 

It is important to keep llio pnralvxcil limls warm so ns to favor 
growlh, and additional heat should he npplud liefon i xereising and oiieo 
or twice dnilv iii the form of dn heal niiplicd In placing the child or 
the parts m a tent oi box provided with cailioii bullis Fresh air and 
sun batlis or ultraviolet rav iii the nivseiiee of sun is a useful adjuvant 
in maintaining general nutrition 

Gentle massage is useful in muiiilainiiig the nutrition of the muscle, 
but It should not be used until all tondemesa has disappeared and then 
with caution and the severe bard massage of the professional operator 
avoided. 

Warm salt baths maj lie given dnilj and arc useful in the tender 
stage to alloy the jiain and soreness Cluldren miiv be bathed m a tub 
if great care is taken that offected muscles arc not stretched Jlacuara 
ara advises bathing adults in bed by placing a nibbcr slieot under them 
and pinning it with clothes pma to boards hinged to the side of the 
bed, to the foot and bj passing it over pillows to the bock of the bed. 
The water is drained bv puUing a part of the sheet through a hole in 
tho board and when not in use the boards ore dropped to the side of 
the bed Any mechanic can attach gadgets to the lied to allow the use 


of ■wires for the same purpose 

It IS important to keep up the morale of tho patient, a flung often 
neglected Pity should not he expressed to the patient for it develops 
the habit of Bclfpity which is most destructive to tho patient’s mental 
wellbeing Snitablo amusements, and when ready for it education j 
teachers or by mail games and visitors should allowed the VaU 
Moderation should he practiced in all things. Onlj too often patients 
are left entirely to their own dcvicea and fret and worrj m consequence 
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■ttben. a little foiethought would lender the patient happj’’ and contented, 
foi poliomyebtis luctims tend to be cheerful if conditions are at aU 
favorable 

The chief points may be summanzed as follows 

1 The tendency is to recovery, much of the permanent paialysis is 
due to neglect or improper management 

2 Contractions and deformity can be avoided. 

3 The pnncipal thing m the treatment is rest with the body re 
cumbent but in the position, it would be in if standing erect 

4 The most important muscles should be favored early and until 
their recovery is assured 

5 Special adjustments of splmting must be made to favor muscles 
which should have it 

6 Fatigue general and local should be avoided 

7 "Weight bearing should not be allowed as long as lecovery is ex- 
pected. 

8 Especial care should be taken not to allow at any time any stretch- 
mg of affected muscles 

9 "When leeuperation is well estabbshed, caiefuUy supervised ex- 
eieise within the capacitj" of the muscle is of value 

10 "Warm salt baths, verj gentle massage (only after ab tenderness 
has disappeared), fresh an and sunbght and wannth aie valuable ad- 
juvants m treatment 

11 The spbnts oi biaces should be inspected ficquently and changed 
to suit conditions 

12 The transition to weight bearing should be giadual, avoiding 
overexertion and fatigue 

13 After all the improvement has been obtained that can be looked 
for as judged bj a failuie to improve under pioper management, the 
patient should be gotten on has feet, using such apparatus as may be 
necessary Old and neglected cases wiU need orthopedic care to correct 
deformity and exercise to develop latent muscle power 

14 Every case should be treated individually and not by any fixed 
routine Changes should be made to suit conditions as thej arise and 
deformities due to lack of balance of muscles carefullv avoided 
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THE I^PlJUE^CF OF FRUIT AND VEQETARLE FEEDING UPON 
THE DiON METABOLISM OP THE INFANT 


F \\ SclUUTZ, JID MtNUlVA JIOtlSL, Pu D , 

IIfjen Oldham Bb 
CmcAno Iiu 

'^ilE iron nietftbolism of the e^xnnt, vourit has bfcn n question of 
mtorest e\cr since the epoehnl publications of ^on Bunge* over 
liftr \ear8 ago His findings that both breast nulk and cow s mdk 
are cxccedingh low in iron content and inadequate to cover the iron 
requirement of the growing orgauiam bn\e not been cballenged to 
this day It was lie who first laid tho foundation for tlic conception 
of reserve depots of uimcrals among them notablj iron m tlic grow 
mg organism of the joung animal to be avnihihlc uhen needed dur 
mg the e'^clusne milk period 

Hnquounenq* and, at a somewhat Inter period, Czernj*^ developed 
this same conception for the newborn and >oung of the human spccicB 
and the latter first called attention to a charoetenstic alimentary 
anemia winch do\ clops when the voung growing organism is deprned 
of adequate iron intake m Us food 

The findmga of Hart, Stcenbock Bl\ebjcm and tlieir coworkors ^ 
and the work of ‘Wlupplo Bobschoif Robhiiw sud others* stimulated a 
great deal of mtefest in the subject of ohmcntnrv anemia and has in 
recent years led to a senes of splendid in\estigRtions m this field 

The conceptiou that foodsfaffs iiotnblj high m iron content, ehoold 
be curative for nlimentarj anemia or should bo partioularlj suitable 
for the replemshment of deficient iron reserves in the organism of the 
young dates back to the investigations of von Bunge * and is the basis 
of a feeding regime for the young infant first suggested and cham 
pioned by Czerny* and now quite generally used in many parts of the 
civilued world 

The demonstrable Ingh organic iron content of some vegetables and 
certain fruits suggested them strongly as suitable early dietary addi 
tions to provent the onset of or combat an already existing alimentary 
anemia To these were added later for older children, glandular or 
gans, such as liver or kidney the favorable action of which was recog 
nized by Czerny and others* long before the publications of Minot and 
his coworkers,® although the exact mechanism of such favorable ac 
tion was not understood at that tune 

The investigations of Hart and Stccnbock^ finally showed the re 
markable effectiveness of combinationa of iron salts and traces of 
copper in the treatment of alimentary anenuos and indicated that 
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these substances alone, or preferably in combination with some of the 
foodstuff mentioned, nere a very superior form of tieatment for ali- 
mentary anemia 

The lelative degree of effectiveness of these ■various procedures in 
combating alimentary anemia was a part of this study, but its pnn- 
cipal aim was the study of actual iron retention in the young growmg 
organism to whose dietary were added high iron containmg food in 
the form of i egetable fiber and fruit 

In an earlier paper' we had studied the effect of vegetable feeding 
upon the mineral metabolism of the young mfant This mcluded a 
study of the effect on the non balance of two of the mfants Those 
results gave no evidence of a benefieial effect upon the iron retention 
of feeding dried or purged spinach It was felt however, that the 
eiidenee was too meager and that the study should be continued with 
other mfants We are now ready to report results of additional 
metabolism experiments on three normal infants, rangmg in age from 
five weeks to seven months, and also on one infant diagnosed as a 
nutritional anemia case As m the earlier work, the vegetable studied 
has been spmach m the dried, pureed, and raw forms The experi- 
ments have been extended to include the effect of apncots which 
Whipple and Robscheit-Robbins' found more effective than spinach 
and other vegetables and most other frmts m cunng the anemia of 
their dogs In the case of the anemic mfant, it has also mcluded the 
effect of addmg wheat germ extract, a mixture of feme and cupnc 
salts and hver 

We have attempted to make the experiments as nearly accurate as 
possible With very few exceptions, the periods on metabolism have 
lasted SIX days In the case of the anemic mfant, the period on milk 
formula only, used as a control, lasted four days because it was felt 
that the gi-vung of iron-contaming foods should be started as soon as 
possible 

As a rule the normal mfants were veiy regular m their elimmation 
of feces No metabobsm period was begun until the mfant had been 
recei-vmg a given diet for at least five days so as to msure that its 
system had reached equilibrium m regard to tliat diet Two or three 
consecutive metabolism periods on a given diet, wuth one or two days 
mterv enmg, were mn m each case m order to find out what variations 
may be expected normally when the diet remains constant 

The iron content of the various foods was determmed b} anaivses 
Twentj’-five pound cans of powdered milk furmshed a imiform stock 
siipplv of milk for each mfant The sugar used m the formula was 
found to contam traces of iron The amount of milk powdei and 
sugar was increased as the mfant grew, but vas kept constant throiigli- 
out a given control period and the following periods m which the 
supplement of spmach or apncots was added The dried spinach was 
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also proMdcd m large lota, each of wlntli was anaUxcd Tlie anemic 
infant Maa gncn eight grams daih, the normal infant aix grams The 
pnrfed spinach naa provided in lacquered tin cans holding a little 
more than enough for two dava’ feeding While a large supplj from 
the same faoforj batch nas on hand and cserj effort had been made 
to keep the contents uniform, we felt \\c obtained a more accurate 
knowledge of the iron intake b\ combining together tu eiitj gram sam 
pies from each can used and nnaljTiiig the composite sample for iron 
The same held true for the raw spinach The infant’s daih allow 
once of raw or pureed spinach was sesents grams Dried apneots 
were used The\ were softened bt heating with distilled water on the 
steam bath and ground to a fine pnlp in a porcelain mortar A com 
posite, representative of each period, was nnalvred for iron "Witb 
one exception, the cqiiiialent of forts grams dried apricots were given 
to the infant dailj Infant No 3 received the cqiiiialent of 57 gra of 
dried apneofs daih in tlie scientli period Tbo wheat germ extract 
was supplied from a largo stock solution wliicli bad been analyzed 
for iron content A water extract equivalent to IC^ gm wheat germ 
was given dailj Iron and copper aolta wore given to infant No 4 in 
the last tw o periods in daily doses of G c c of a 10 per cent solution 
of feme ammonium citrate (100 8 mg Fc) and 1 5 c c of a 0,2 per 
cent solution of copper siilpliate (0 76 mg Cn ) Liver was freed from 
connective tissue ground to a pulp and cooked by boiling for a few 
Bunntos The daily allowance of liver was 20 gm Iron was deter 
mined m a composite sample for each metabolism period 
As In our earlier experiments the milk formula contained definite 
weights of powdered milk and sugar made up to a definite volume 
with distilled water Any supplement such ns the spmach or apn 
cots was mixed witli the mdk formulo to msnro its being entirely 
consumed. In a few cases espceiallv with the apneots, difSoulty was 
encountered in getting the infant to take all the formula Either he 
refused to take it or i£ forced, regurgitated a considerable amount 
All refusals for a given period were collected. If small m amount 
they were transferred to a platinum dish, dned ashed and the ash 
dissolved ui a known \oInme from which on aUqnot was taken for 
analysis If the amount was too large for such treatment it was e\ap 
orated to dryness in a porcelain evaporating dish on the steam bath 
then in an oven at 105° C the residue weighed ground np and mixed 
and a sample analyzed for iron RcgurgitaUons were canght on masses 
of weighed gauze and the amount of iron lost in this way calculated 
from the mcrease in weight of the gauze and the known composition 
of the milk mixture assuming one gram gam represented ono o c of 
the ninrture lost This, of conrae mtrodnoed an error hut a liberal 
allowance of 10 per cent error in calculation of iron in the regnrgita 
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these substances alone, or preferablj^ in combination with some of the 
foodstulf mentioned, ere a very superior form of treatment for ah 
mentary anemia 

The relatne degree of effectiveness of these various procedures in 
combating abmentaiy anemia was a part of this study, but its prm 
cipal aim was the studj of actual non retention m the young giowmg 
organism to vhose dietaiy were added lugh iron containing food in 
the form of vegetable fiber and fruit 

In an earhei paper" we had studied the effect of vegetable feeding 
upon the mineral metabohsm of the young infant This included a 
study of the effect on the iron balance of two of the infants Those 
lesults gaie no eiidenee of a beneficial effect upon the iron retention 
of feechng dried or pureed spinach It was felt, however, that the 
evidence was too meager and that the study should be continued with 
other infants "We are now ready to report results of additional 
metabolism experiments on three normal infants, ranging in age from 
five weeks to seven months, and also on one infant diagnosed as a 
nutritional anemia case As m the earher work, the vegetable studied 
has been spinach in the dried, pureed, and raw fonns The experi- 
ments have been extended to include the effect of apncots which 
Whipple and Robscheit-Kobbms“ found more effective than spinach 
and other vegetables and most other fruits in curmg the anemia of 
their dogs In the case of the anemic infant it has also included the 
effect of adding wheat geim extract, a mixture of ferric and cupnc 
salts and hver 

We have attempted to make the experiments as nearly accurate as 
possible With very few exceptions, the periods on metabolism have 
lasted SIX days In the case of the anemic infant, the period on milk 
formula only, used as a control, lasted four days because it was felt 
that the giving of iron-containing foods should be started as soon as 
possible 

As a rule the normal mfants were verj’- regular m their elunmation 
of feces No metabolism period was begun imtil the infant had been 
receivmg a given diet for at least five days so as to insure that its 
system had reached equilibrium m regard to that diet Two or three 
consecutive metabolism periods on a given diet, with one or two daj s 
inter! ening, were run in each case m order to find out what vanations 
may be expected normally when the diet remains constant 

The uou content of the various foods was determined b} analyses 
Twenty-five pound cans of powdered milk furmshed a uniform stock 
supply of milk for each infant The sugar used in the formula was 
found to contain traces of iron The amount of milk powder and 
sugai was increased as the infant grew, but was kept constant through- 
out a given control period and the following periods m which the 
supplement of spinach or apricots was added The dried spinach v as 
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these precautions, the obtninmt. oC pood checks on duplicate ash «oIu 
lions meant that nnj contamination by iron line! been avoided 

Great di/flculti uas encountered m ftndinp a suitable motbod for 
the iron detenumntion Almost without exception the luetliods usu 
ally advocated or used bi various m\cstipntors Ea\c uncertain results 
and excecflinph poor checks of the controls Tins cxpencucc made 
us doubtful of some of tbo reported results, espccialh of the earlier 
uork on iron 

Tho method finullj used for dctemiimng iron was a modification of 
Stugort 8* method It imoUed carefulh controlled drv ashing in a 
muffle fiimnco whose temperature was nutomaticnlly regulated at 
400^^ Ct solution of the ash, partiallj with X hjdrochlonc acid and 
partinllv, after re ashing the reBidnc o^c^ the free flame bj fusion 
^th sodium carbonate, acid hydrohTus of tho ash solution to convert 
pvropliosphates to orthophosphate, and detertaination of the amount 
of iron by colonmctno comparisou in amyl alcohol solution against a. 
standard containitig 0 02 rag Kc after adjusting the aciditj of both 
soIiifioGs to tho same strongth and converting tho iron to feme thio 
cyanatc Platinum dishes ■were used for the drj nslimp Tho samples 
were slowly charred by starting them in front of tho open door of the 
muffle furnace and pushing them back gradunllj a\o]ding the rapid 
evolution of gas With milk samples, a slow cbnmng was made pos 
aiblo by miiing the powder with a small nmonnt of water snd car 
moliimg hy heating overnight m an o^en at IDS'* C before intro 
duemg into the muflle furnace 


he&uuts 

Tile results o£ the experiments on normnl infants are ftivcn in Table 
I and are shown grapbieally m Fir 1 nherc the hoiffhts of the columns 
represent tho values for total iron Intake tho total iron ontput nnd 
the difference between tl.e two tho iron balance AVo feel 
results hear ont the conclusion wo bed reaohed m 
meats, that tl.e feeding of spinach to the 
of the three forms tned does not apprecahlj ‘ 
hsm We feel also, that the same may be said of the feeding ol 
apneots The iron balances for a diet of milk only wtth.n «n^ 
Imnts for infant No 1 all slightly negative 

Shghtly positive and for infant No 3 pomtive at first hnt m later 
expenments slightly negative .nfnnts 

The effecU of pnr.ed ^ 

There appears to be a ^ ^ ^ tl,e four periods are 

addition of the pur^sd J - ermpared with .OOP mg the 

:;:::^Vrrnrpretlg‘;erlods on a mdk diet and a larger 
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balance lu three of the four apmacU pcriodH than m anv of the pro 
ceding periods IIoMc\er, these retentions are small and, ire bclieie, 
msigniflcant 

The raw spinach, also tested on tMo infants, gave positne reten 
tions in two of the four periods studied, while the balances m the pre 
ceding mdk periods were either negative or if positn o, less m amount. 
Expressed in terras of averages, a bnlance of -K) 03 mg Fe on o milk 
diet was increased to +0 OHS mg adding raw spinach to the diet, 
but again, such a small retention would seem insignificant 

In the case of infant No 1, a scicre dmrrliea de\ eloped as a result 
of the raw spmacli This was true to a lesser degree for infant No 2 
It 18 mtercsting to note that in the last penod of infant No 1 on raw 
spinach, there was a fair degree of retention in spite of the greatlj 
Increased output of feces One would feel more optimistic about its 
favorable effect on iron retention if the first periods on raw spinach 
for each infant had given positive results Taking all the effects 
into account, wo feel that the feeding of raw spinach to the >oung 
infant is not to be recommended 

Only one metabolism penod on dned spinach was tried on a normal 
infant The results support our earlier findings that dned spinach, 
in spite of its high iron content, tends to decrease rather than to 
increase the iron balance In this case, a negative balance of 0 68 mg 
resulted after adding the spinach to a milk formula on which the 
infant showed an average negative balance for two penods of 0J.7 mg 
Results of feeding dned spinach to the anemic infant also bear out 
the same conclnsiou Of the three forms of spinach studied, the 
purged form would seem to be the only one advisable for infant feed 
mg, since it tends to increase rather than decrease the retentaon of 
iron and can be fed without bannful effect* 

The effect of the apneots also appears to be negbgible They were 
fed only to infant No 3 During the first of these penods the infant 
suffered from a respiratory infection which turned out to be very 
severe iMetaboUsm erperunents with the apneots were continued 
after he had completely recovered 'Whether this affected the iron 
metabolism during the apneot feeding or not it is impossible to say 
The fact remains, however that in only one of the three penods in 
which the diet was supplemented by apneota was there a positive 
retention, but this retention was large enough to incroaee slightly the 
average retention on a milk diet of 40 060 mg to 40 066 mg This 
small effect would seem to be uuigniflcant 

Hemoglobin determinations (Newcomer method) and red coll 
counts* wero made at the end of each of the different diet penods as 
shown in Table L Certainly the very small inoreasea m retention 

Indebted to I>r K*t*ujl Kato for aU of tbe hetnotrlobln determljmtlon* and 
rod cell coonta. 
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Mhicli occuned as a lesiilt of adding spinacli oi apricots to the milk 
diet iveic not accompanied by a nse m the hemoglobin oi red cell count 
of the blood 

In both infants, the puieed spinach periods were accompanied by 
a fall m hemoglobin concentration The changes with the feedmg of 



FlP 2 — Showing Uie growth of the four Infants whose Iron metabolism i^as studied 
during the period they were under ohsenation 


raw spinach aie contradictory The Ion values in the later periods 
of infant No 3 are probably not effects of the apncot or dried spin 
ach diet but are results of the respiratory infection "With the excep 
tion of the low hemoglobin values following an infection, all ■values 
for the three normal infants fall close to or above the average value 
found by Kato and Emery® for infants in this vucinitj During the 
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time thej were under our observation, tllc^ pre\\ normallj as slioim 
m Pig 2 Tlio n\cmgc dnih retention of iron for tlic three infants 
o\er the ponod studied nan +0 08 mg 

We were able to tost the effeU of flpinncli and apricot feeding upon 
the iron metobolisni of an anemic infant m whom there nos n definite 
lack of hemoglobin, possibh a lack of iron because the infant would 
eat very little except milk The infant was ti\cnt> three montlis old 
and weighed 9 kg He was brought into the hospital ^\itli an acute 
upper respiratorr infection which was soon cured Ills diet, previous 
to the time lie uas admitted had consisted almost entirely of milk 
As determined in the clinical laboratorj, his hemoglobin was 37 per 
cent and red cell count 3 100,000 

The general plan of feeding follows after a short control ponod 
on a milk and sugar diet \\ itU cod liver oil, dned spinach was added 
to the formula in two of the fl^c daily feedings This diet lasted 
about three weeks during which time two nictaholLsm penods were 
earned out Tlio feeding of spinach was continued, but apneots were 
then also added to the diet m the remaining three feedings A penod 
of throe weeks on the spinach npneot diet followed and again two 
metabolism periods were secured Another similar three-week penod 
followed in which the spinach npneot diet was supplemented by wheat 
gem extract, a potent source of vitamin B A fourth three week 
penod studied the effect of n daily dose of 100 mg of iron as feme 
ammonium citrate accompanied by a trace of copper 0 75 mg m addi 
tion to the spinach apneot wheat germ diet Pinnllr the added effect 
of liver has been studied 

The results are shown lu Tabic H and Fig 3 Weekly determine 
tions of the hemoglobin concentrations and red cell count of the blood 
were made On]> those at the end of each diet period are giien in 
the tables The chart is drawn to the same scale ns the one used for 
the normal infants but after iron salts w ei-c added the height of the 
columns became so great that they could not be represented in their 
entirety The results of the iron balance are interesting but perplex 
lUg The two metnbobsm periods on a given diet agree well with each 
other thus tending to give confidence in the residts as they appear 
Tile two periods m which the milk was supplemented by dned spin 
ach gave one small positive balance followed by a negative balance 
Certainly the added iron of the spinach was not being utihied The 
output of feces during this penod was considerably increased an 
a'verage daily output of 11 75 gm (measured in terms of dned weight) 
as compared with a preceding 6 gm daily output men apneots 
were added the average daily output of feces was reduced to 8 37 gm 
Correspondingly the output of iron was reduced and the iron bal 
ance became strongly positive showing an average retention of +2 97 
mg Pc AVheat germ extract was added at this pomt chiefly to com 
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plete the infant’s diet ivith an adequate souree of %atannn B After 
the addition of the wheat germ extract, the daily output of feces was 
13 96 gm Again the iron output increased and the iron retention 
was reduced to an ai erage of +0 09 mg Fe 
The addition of soluble iron and copper salts to the diet resulted 
in a large increase m iron retention This was not accompanied by a 
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Fifr 3 — Shoeing the Iron metahoUsm of an anemic Infant as it ■naa aftectefl b> \arlou3 

additions to the diet. 

low output of feces, as nas the case when a high retention occurred 
on a milk diet supplemented only by spinach and apricots The re 
suits of these two last periods nhen soluble iron salts were giien 
agree only fairly well with each other In the last of the two peri- 
ods, the intake and output of iron are both smaller, but not in tlie 
same proportion so that the retention is considerably greater There 
was a smaller output ot feces in this period and the increased reten- 
tion might be explained by assuming that there was an incomplete 
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collection of feces Honeier, the following facts haie to he cnticalh 
considered This last period was quite unsatisfactoiy because the 
infant exhibited an extreme loss of appetite Some of the formula 
■uas refused and of that consumed, about 13 per cent was regurgi- 
tated The amount of non lefused could he determined accu- 
rately, but the amount regurgitated was estimated as explamed ear- 
lier However, since most of the formula refused contained only milk 
and spinach, the error introduced was small compared to the retention 
as calculated On the othei hand, the smaller food intake would 
account fairly well for the smaller output of feces We feel, there 
fore, that the retentions as calculated lepresent, if not accurate values, 
at least the order of magnitude of the retention With the additional 
feedmg of liver, there was a further remarkable mcrease in the re 
tention of iron although the non content of the diet was scarcely 
affected by such feeding 

Examination of the hemoglobin concentrations and red cell count 
of the blood shows that very little improvement took place untd liier 
was added to the diet Theie was a gradual mcrease m the number 
of egjdhrocytes, from 4 06 to 4 90 million The hemoglobin concen 
tration fell shaiqily from an initial value of 8 8 gm per 100 c c to a 
minimum of 4 9 gm at the end of seven weeks A week later it had 
returned to 5 6 gm Prom that point on it remamed fairly constant 
until the last ueek of the peiiod during which soluble iron salts were 
gii en u hen it rose to 6 0 gm Whether this meant that the hemo 
globin concentration was beginning to increase and would continue 
so on the same level of iron and copper mtake is not known. The 
feeding of livei was begun at this time and the hemoglobm rose to 
9 8, a rise which was practically maintamed durmg the second liver 
metahobsm experiment 

DISCUSSION 

The results reported here support the conclusion of earber experi- 
ments that in the case of the noimal infant the feedmg of vegetables 
m the form of spmach does not appreciably affect its retention of 
iron The same appears to be tine of the feedmg of fruit in the fonn 
of apricots Whateier increases m the non retention have resulted 
bv feeding spinach or apricots have been small and apparently insig- 
nificant There has been no inciease m the hemoglobm concentration 
or the number of erythrocytes of the blood as the result of such feed 
mg On the contrary, there has been a tendencj' toward a decreased 
hemoglobm concentration 

The fact that two of the infants showed hemoglobm values consid- 
erably aboi e the mean as determined by Kato and Emery® for in 
fants in this vicmitj would indicate that they had as yet no iron 
need which was not met by their oivn resemes or by the iron sup 
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plied m the milk There iiKtmU\ n small retention of iron wlien 
the infant Avns on tlic or(llnBr^ milk formula, and this retention rep 
resented onU a anmll proportion of the iron intake The higher le\el 
of hcluo^lohln concentration for normal infantn found 'MHckay^® 
and BloxRom’‘ ns n result of iron or iron und copper medication does 
not neceflsanh conflict with our fliidings, smet we liaic studied onlj 
three infontfi tno of whom had iiJinmiall> high hemoglobin concentr« 
tion at the beginning of the mctnboliRm cxpenmentK Wlicthcr the 
lugli lo\el of lienioglohin Mould have been maintained had the diet 
not been supplemonted b^ iron-eontammg vegetable or fruits is a 
question for debate At least, one uiii «av that there was no indica 
tion of an npprcciablj increased iron retention as the result of such 
feeding which might favor the maintaining of this high level 

AVbile the normal infant inni not need a grtntcr intake of iron up 
to the age of six months, another problem la presented in, the case of 
an older infant who Iins been existing for maui mouths almost exclu 
sively on a milk diet It is gencmih conceded that sucli an infant is 
not receiving enough iron to maintain the hemoglobin of tlic blood at 
its normal let el and an anemia results When such a case was ad 
nutted to the hospital Me took the opportunity to determine whether 
the iron of apmacli or npneots oould be utilised b> such an infant 
It was impossible to studi the problem rigidly m the one ease Other 
infants would liave to be studied and the problem attacked from dif 
ferent angles Even such a thing as the form of spinach used would 
ha \6 to be considered, because there seems to be evidence that the iron 
of dried spinach is not utiUted so rcadilj as that of pur^eil spinach 
Out results, therefore can only be considered witli much reseiwe until 
more data arc available 

In. the case studied tlic iron of dried spinach was not ntibxed but 
that of the apneots was retained m considerable amounts, Comci 
dent with this effect perhaps its cause, was a much smaller output of 
fecal matter after the mitk-apmacb formula was supplemented by 
apneots No such phenomenon was observed when apricots were 
added to the milk formula of the normal infant Again after addmg 
wheat germ extract the output of feces inoreosod and the iron reten 
tion fell to a low leveL We are at a loss to eiplom anoh results with 
out more data The two periods on an identical diet agree well in 
each case Whether this is an accident, and what we have observed 
18 onlj a normal phymologie vanation independent of the wheat 
germ could not be determined except by repetition of the eipenmenta 
For the present we prefer to put the reaults on record as those of an 
individual ease onlj 

With the exception of the wheat germ effect, the results of apneot 
feeding on iron retention were what had been anticipated from the 
favorable results on hemoglobin regeneration which Whipple and 



2‘^S THE JOURN’AE OF PEDIATRICS 

Robsclieit-Bobbms-' bad found in the ease of feeding apricots to tlieir 
anemic dogs On the other band, ii e did not get an increased reten- 
tion of iron iMtb the feeding of dried spmach, such as Krasnoigorsky'- 
foiind ivhen the milk diet -was supplemented with spinach extract and 
lactose Possibly this is explained either by the fact that in the nor- 
mal infant y e found a better retention for pureed spmach than for 
dried spinach oi bj' the fact that Krasnorgorsky’s metabolism expen- 
ments lasted only three days, a period which is now considered inade- 
quate for accurate results Possiblj’- another explanation is offered 
by the recent report of Scluff, Ebasberg and Joffe^® that when cow’s 
milk was supplemented by lactose in the diet of rats an increase in 
hemoglobin concentration occurred 

The failure of our spmach or apricot feeding to produce a rise in 
hemoglobin concentration is eontraiy to the findings of mam mies- 
tigators, Hart, Steenbock, et al / Wliipple and Robscheit-Eobbms,'' 
^Mitchell and Vaughn,’* Sheets, Fraziei, and Sulzhy,”* Farmer and 
Con and Lei me, Culp and Anderson,’" that the feeding of green- 
leafed legetables or of some fruits, such as apricots, to anemic animals 
(dogs or rats) has resulted m an increase in hemoglobin level In 
mterpietmg the lesults with the spmach or apricots, there must also 
be considered the fact that during the three weeks m which the non 
of the diet was also supplemented bj’’ iron and copper salts in spite 
of a large iron retention there nas no appreciable rise in the hemo 
globm concentration of our infant, a result which was unexpected m 
view of the ammal experiments of Hart, Steenbock and Blyehjem* 
and the results of the use of iron and copper theiapy for anemic in- 
fants and children bi Josephs,’® Leins,’® and Caldnell and Dennett’® 
Possibly we gai e too small a dose of iron and coppei It increased the 
iron intake about twelve times over that m the milk-vegetable diet, 
but was considerably less than the dose used by Josephs Perhaps we 
would hai e had better results with a larger amount of copper It was 
beliei ed unwise to mcrease the dose at the time because of the infant’s 
tendency to yomit We hope later to tiy out the effect of larger doses 
of both iron and copper 

The fact that the hemoglobm concentiation finally rose almost to 
the nonnal level aftei liver was added to the diet is m agreement with 
the findings of Gieengard, INIaurer and Klmer” m cases of infants 
whose anenuc condition did not respond to iron treatment but who 
showed improvement after liver extract was also given In this con- 
nection it should be remembered that these miestigators found that 
Iner extract alone caused an improvement in the blood picture m 
63 per cent of the cases studied, and that m those cases which did not 
respond, imprmement occurred after iron nas added 

Favorable effects of the feeding of bier or bver extracts m cases 
of alimentary anemias of infancy have also been reported by Herz,* 
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Tusoherer,** Ligiim,” nnd Strunji \Vc did not tr> tlio effect of hver 
alone It was believed that the lustorv of tlie case pointed deflnitel} 
to a need for iron and that need was supplied by the spinach, apn 
cots, and later, in a much more concentrated form, b> the feme am 
nionium citrate The Jnrpo retentions of iron, which occurred with 
the /coding of apneots and soluble iron milts taie endence that the 
iron need hud been met That no impro\eiiitiit occurred in the blood 
picture seemed to indicate the need of a siipplemcntarr factor to 
stimnJate the hcnintopoiclio functioiiH to make use of the iron Ac 
cording to the findings of Ilnrt Sticnliock and FlveJijem and Peter 
son,” this should be copper 

Whether the inoreased hematopoietic actiMt} which occurred dur 
mg liver feeding was due to an increased copper intake or to the 
fiction of another aupplementnrv factor m tho Iner carniot be deter 
mmed from the data at hand Another possible explanation might 
eliminate tho liver ontireh as n factor and assume that the results 
irere simpl} a dcla^cd effect of tho iron and copjnr salts btcaiise the 
honiatopoietiQ functions had been reduced in activitr to such an ex 
tent and over such a length of tunc that a coiiaidemble latent period 
might be required before stimulation would have its effect Further 
•ixpenmenfs along this bno are planned For tho present we can onl^ 
say that tho increased iron retentions in an anemic infant winch were 
found as a result of the feeding of apneots and to a greater extent 
Bnth the administering of iron and copper salts, were not immediately 
reflected in an improved blood picture There was a Inter increase in 
hemoglobin concentration which might hn'vc been duo either to a de 
layed effect of the increased iron and copper intake or to some fac 
tor m the liver which was finally included in the dietary 

BinOIAKT 

1 A study of the iron metabolism of tliree normal infanta, ranging 
m age from five weeks to seven montlia, has showTi that \egetable 
(spinach) or fruit (apneots) feeding m addition to the mdk formula 
exerts no significant effect upon the amount of iron retained by tho 
infant Sucb feeding increased the iron intake 60 to 171 per cent 
Tho hemoglobin concentration and the number of erythrocytes in the 
blood were within or above the nomal range for infants of this 
Vicinity and age and were not raised by tlio vegetable or fmit 
feeding 

2 A study of the effect of such feeding upon an anemic infant, 
twenty three months old who had been living on an alrooat eiolnsive 
milk diet, has shoivn a lack of effeot in tho case of dned spinach, bnt 
a marked increase in retention of iron when apneots were added to 
the diet, an effect which disappeared again after wheat germ e'rtmct 
waa also included The effect m each case is related to the amount of 
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fecal matter eliminated in the metabolism peiiod We prefer to with- 
hold interpretation until more data are aiailable Tlie hemoglobin 
concentration and enthrocvte count of the blood were not improved 
during the course of such feeding 

3 A len large increase in the concentiation of soluble non in the 
diet of the anemic infant, brought about by adding feiiuc ammonium 
citiate, resulted in a large increased retention of iron, but up to the 
end of tliiee ueeks on the diet, only a very slight increase in the num- 
ber of en-throcvtes had occuned and piactically no change in hemo- 
globin concentration 

4 Wlien the diet of the anemic infant was further supplemented 
hr liver, the retention of iron was increased still more The reten- 
tion in this instance was accompanied br a rise in hemoglobin from 
6 0 to 9 1 
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CHOLESTEROL PARTITIONS OP THE BLOOD IN ilYXEDEilA 

(CRETINISil) 

Heraian ScE^^ ARZ, M D , AND Anne Topper, M D 
New York, N N 

I T IS knoAvn that disturbances of the thyroid gland are associated 
with a disturbed eholesterol metabolism The total amount of cho 
lesterol m the blood is normally from 100 to 230 milhgrams in 100 c c ’ 
In both climcal and experimental hyperthyroidism^ the blood choles- 
terol tends to be reduced In liipothyroid states the total blood cho- 
lesterol tends to be increased “ 

Because of this association, Epstein and Lande^ studied the leyel of 
the blood cholesterol and the lei el of the basal metabohc rate They 
found an imeise ratio of the basal metabolism and the blood choles- 
terol which they explained on the basis of an mcreased rate of oxida- 
tion This caused mcreased consumption of ayailable lipoid with re 
duction in the blood and nee versa 
In general, we may say tliat there seems to be a fairly defimte rela- 
tionship bety een the basal metabohc rate and the cholesterol level of 
the blood m myxedema In untreated myxedema, the cholesterol is 
mcreased and the basal metabolism is decreased As the basal meta- 
bohc rate is raised by thyroid therapy, the blood cholesterol is lowered 
We were able to observe a case of a twerte-jmai-old untreated cretin 
m our wards who illustrated the almost mathematical relationship be- 
tween basal metabolism and blood cholesterol Pig 1 shows graplii 
callv what occurred y ith thyroid therapy 
In nephrosis the blood cholesterol is usually increased The sub- 
normal basal metabolism, when it occui’S, is probably not due to hypo 
thyroidism, but perhaps to defective protein metabohsm However, 
even m neplirosis, Epstein and Lande* found a similar inverse rela- 
tionship between basal metabohc rate and blood cholesterol level, as 
both were influenced by thyroid therapy We were able to study a 
group of cases of nephrosis m children betiveen the ages of two and 
ten years We may say that in our cases fluctuations in the lei el of 
the blood cholesterol were quite mdependent of thvroid therapy 
There seemed to be no constant relation between the level of the blood 
cholesterol and the basal metabolism Prom our experience therefore, 
we can corroborate the findings of Epstein and Lande in so far as 
myxedema of endoerme origin is concerned, but not for nephrosis 

From the Wards of the Pediatric Department and the Laboratories of Tlie Mount 
Slnol Hospital Yorll 
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Cholesterol appears in the blood uncombined or ns free cholesterol, 
and as cholesterol ester The rclatne proportion is free 20 to 60 per 
cent, ester 60 to 80 per cent This relntionsliip nominlly is qnitc con 
stant regardless of the total ninouiit of cholesterol present In prog 
naac\ Bloor and Knudson“ find n relative increase in the ester and 
Knudson® savs there is also an increase in ester after feeding a high 
fat diet In cases of niechanicnl letcnis, the cholesterol ester is often 
diminished ’ TliannlmiiRer' showed that in conditions of liver atrophy 
there is a decrease of eater, which mav go on to n complete disappear 
ance- This has been \ enfled bv P Z Epstein ** 

BJiaiL g mH OLlC OHOIiEStKEQL 

BITS ItHLiaBAJC 



Chart I — ^Relationship of choleaterol level to bmaal meUbolIo rate under thyroid 
therapy In cretin (Ciw S) 


Table I shows the cholesterol determuiationfl in a case ot subacute 
yellow atrophy of the liver studied on onr wards, which corroborates 
Thannhauser^s and Epstein's findings. 


Table I 


hATE 

TOTAL CHOLESTHtOL 

EffTTO 

Oct 81, 1031 

18T 

82 

Nov li 

198 

29 

Jan. 4 lose 

116 

^int trace 

Neb. 16 

100 

30 

liar 4 

80 

faint tmeo 


PoatmoPtem flndlnEa showed complete deatrucUoo of 
the llTer 


rEEE RTUAMCS 

105 H G a girl 8 

109 ywira old 

IIG 
81 

80 

normal lobular marklns* of 
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Lner damage, v,e behe-vc is the onh kno\Mi condition in iibicli Ihe 
ester concentration in the blood stream is markedlv decreased 

In stndnng the cholesterol of the cretin cited aboi e, -sve found such 
a marked diminution in the ester of the blood, especialh in relation 
to the free cholesterol, that the ratio usualh found in the normal he- 
tn een ester and free cholesterol ivas rei ersed In order to determine 
nhether this nas an accidental finding or ivhether theie is actual!} a 
decrease m the estei in the blood in m-wederaa of childliood, ne 
studied the blood cholesteiol partitions of eleven cases of m}xedema 
(cietinism) The findings aie gnen in Table II 


T\BLr 11 


C\SE 

KCZ 


TOTVL 

THOLES 

TETOT 

ESTEP 

FI EE 

BMP* 

ESTEP 

% 

PEMAPKS THYUOU) 

FEMAPKS TUEI^m 

1 

5 

venr^ 

8 

470 

210 

200 

minus 2% 

44% 

treated sinee 2y_ years 
of age 


4 

■\ears 

6 

210 

90 

120 

not done 

43% 

treated since 2y_ lears 
of age 

T 

') 

vears 

6 

190 

75 

115 

plus 3% 

38% 

treated since infanci 

■i 

11 

veare 

$ 

250 

95 

155 

plus 1% 

38% 

treated since 5 months 
old 

5 

12 

■\ears 

9 

070 

120 

270 

70 

400 

50 

minus 39% 
plus 8% 

£0% 

58% 

untreated Feb 13/31 
treated March 17/31 

0 

I"* 

vears 

9 

170 

100 

70 

plus 9% 

58% 

treated since 2 months 
old 

7 

8 

\enrs 

9 

290 

135 

155 

minus 19% 

48% 

treated on nnd oti 
since 8 months of 

s 

4 

years 

9 

320 

90 

230 

minus 19% 

28% 

age 

mi’xcdenia developed 
nt nge of 2 , un 
treated 

9 

G 

Tears 

9 

215 

SO 

129 

not done 

40% 

treated since earlv 
cliildhood 

10 

13 

Tears 

9 

340 

300 

195 

200 

145 

100 

not done 

57% 

00%. 

treated since cliildhood 

11 

C 

Tears 

9 

200 

100 

70 

not done 

50% 

treated since carh 
childhood 


"Male o Female 9 

•The basal metabolic rate charted asralnst total calories referred to age-— a 

standard which Talbot considers the best for cretins In Judging effect of thyroid 
the^ap^ 

It will be seen from columns 3 and 4, that instead of the normal 
ratio of 50 to SO pei cent there is frequentl}^ a decrease, so that there 
IS less ester than fiee cholesterol This nas noted in all cases except 
Cases a 6, 10 and 11 

After intensne treatment with tlnroid, Cases 5 and 6 had a fairly 
high basal metabolism, quite normal lioweier, for their age, as the 
basal mefabobsm in childhood tends to be high and tlie ratio estei to 
free was normal It is poss^C ’’at ’ determination of the choles- 
terol fraction is of laliie in I’css of the therapy, and 

that this figure in conjunctio/^ .ibolic rate may he an 

aid in judging the rcsidt of t’ ^his tini# W* sha 

not enter into an explanatic ester s 
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tamly not lay the Gecrcasc to some dvsfuiiotion of the liver Rather 
we quote Thannhauser,” "In atrophy of the livei the total cholesterol 
in the blood is reduced and the ester is almost ahsenl Dinmotncalb 
opposed to this wo ha^e shown, that in animals in whom the lit or has 
been removed, the total cholesterol in the blood is increased, especiallv 
the ester portion The liver ninv be responsible for the ratio cholea 
torol ester to free cholesterol in the blood ** At present therefore this 
statement expresses verv conorotcly the extent of our knowledge of cho- 
lesterol in the blood which wo hope maj be enlarged b\ the investigation 
of more material, especiallv in untreated or poorlv treated cretma. 

BUiirlAltV AND CONCLUBtONS 

In myxedema of hiTothiToid origin, there is a v erv definite Ldverse 
relationship between the total cholesterol level and the level of the 
basal metabolic rate , the cholostorol is high tlio basal metabolism low 
When thyroid extracts are administored, the basal metabolic rate rises, 
and the level of the total cholesterol simultanconslv falls to normal 
(below 250 mg ) In nephrosis, although the total cholesterol is in 
creased, and the basal metabolism mav be dccrenscd, there is no con 
stant relationship between the two, nor is there any predictable effect 
of thyroid therapy 

Cholesterol appears in the blood in tlie free state and as cholesterol 
ester the relative proporhon being — free, 20 to 50 per cent , ester, 50 
to 80 per cent 

The only known pathologic condition in which the relative proper 
tion IS reversed is liver atrophv, in which condition there is a decrease 
of ester, which mai go on to almost complete disappearance 

This paper reports the results of a study of the proportion of free 
cholesterol to ester in 11 oases of mvxedema of hypothyroid origin 
In all but four of the cases tbo ester was reduced, so that tbe normal 
ratio of combined (ester) to free cholesterol was reversed a reversal 
which as far as we conld osoertam from the hteratnre occurs only in 
hepatic dystunotion. In these four cases the lowest figures m the 
group for total cliolesterol was obtamed, and the ratio of ester to free 
cholesterol was normal they also had the highest basal metaboUsm in 
the senes — perhaps the most normal for the ago ns the basal metabo 
lism 111 childhood tends to be rather high than low 

It seems that in mvxedema of ohddhood (cretinism), not only is the 
total cholesterol increased Imt at times the ratio of ester to free choles 
ferol 18 distnrbed, so that the relatrro proportion is reversed This raho 
mav become normal after intensive treatment wuth tluTnid extracts 
It IS possible tliat in the determination of the eater to free choles 
terol ratio we may have a valuable diagnostic aid to tbvroid therapy 
m this condition 
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INTERPRETATION OP BASAL METABOLISM OP CHILDREN 

Frit* B Talbot, MD 
Boston, Maes 

T he portable metaboliam appamtus winch was liardlj seen outside 
of hospitals a dorcn J ears ago, is now frequently included in the 
office equipment of physicians in mam parts of the country This 
means that metabolism determinations, which at first could be made 
only by a few specially traineil im catigators, can now bo included in 
most olimeal studies of obsmirc disease The purposes of this paper 
are to summanie the knowledge required for clinical metabolic tests 
and to indicate in so far as possible the errors to be guarded against 
m obtainmg and interpreting metabolic data Although many of 
the factors to be mentioned are significant in studying the basal 
metabolism of adults, they arc here considered cluefiy from the pedi 
atncian’s vieuTiomt 

The methods of obtaiumg metabolism measureracuts fall into two 
oategones — the indirect and the direct 'Wlion the indirect method is 
used, the amount of heat produced by the patient in a given length 
of time is not determmed per le, but is calculated from measure 
ments of the oxygen consumption The direct method invoh cs meas 
urement of the heat production itself For this direct calonmetry, 
the patient must be placed m a closed chamber equipped with amt 
able recording mechanisms This is the more comfortable method for 
the patient, but it requires apparatus not avnilable to the practitioner 
m most places The discomforts involved in indirect measurement of 
the heat production (portable apparatus) are not severe and cause 
relatively little disturbance of physiologic conditions once the pa 
tient has become accustomed to them The patient lies quietly on a 
couch for a brief period breathing through a rubber mouthpiece con 
nected with the oxygen supply and recordmg apparatus Nose 
breathmg is prevented by a clip The test is easdy performed and 
the technic can be learned in a short tim e by any one accustomed to 
simple laboratory procedures If directions are followed accurately, 
there is bttle chance of mtrodncmg errors other than those inherent 
in the method itself 

The majority of inaccuracies are due to failure to estabbsh “basal 
condihons“ before and during periods of observabon Lack of co 
operation, and the excitement or nervousness of the patient due to 
fear or iinfamilianty with test conditions durmg the first observa 
tions and nervousness and lack of tact on the operator’s part are the 
most frequent causes of unsatisfaetoiy measurement IVork with chil 
dren requires special knowledge and experience as well as the even 
temperament and easy manner which inspire confidence Without 
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these, measureineut is impossible, foi tine “basal conditioiis'’ cannot 
bo eslabhshed or maintained duiing- the iieriod ol obsenations unless 
the child IS essentially contented Basal figiiies can rarely be ob- 
tained fiom childien during the first test period because of lack of 
adiustment to the necessaiv conditions Frequently, it is impossible 
to get significant data on the first claA' that the child is tested Read- 
ings should not be considered basal unless those taken during two 
periods agiee within 4 per cent )Satisfaetoiy figures can larelv be 
obtained by means of the portable apparatus fiom childien less than 
eight years old 

Individual measurements aie of little significance, of course, unless 
compared uith a definite standaid The methods by which the van 
ous aiailable tables liaie been compiled should be thoroughly under- 
stood before results are interpreted, if conclusions are to be valid 
No figures should be blmdlv accepted at face value, for the effect of 
certain important factois cannot be included lu the standaid tables 
In the tables coiistiucted from the findings of Benedict and Talbot, 
the figures gnen foi children less than tvo "veais of age aie not 
strictly comparable with those foi oldei childien because they vwie 
obtained shorth after the babies had been fed They do, howeyer, 
fulfill all othei lequirements of basality and tliciefore constitute a 
suitable basis foi comparison The data for children less than eight 
vears old were obtamed in the cot-chamber, those for older children 
bv the portable apparatus in most instances 

The standards for metabolism, bke those foi height and weight, are 
average figures Since they are not absolute, it must alwajs be re- 
membered that the limits of normal lie above and below the figure 
given In adults, noimal vaiiatioiis mav amount to ns much as 10 pci 
cent in either dii ection , in children, interpretation is more difScult 
because a laiger pioportion of measurements falls outside these lim- 
its, the proportion deei easing -with age More care is therefore nec- 
cssnn' in the interpretation of slight denations in j^oung patients 

The fact is now generally accepted that the amount of heat pro 
dueed depends upon the amount of active protoplasmic tissue in the 
bodv, that is, for the most part upon the size of the muscles and 
internal organs Inactne tissues like bone, fat, and the bodv fluids 
do not produce heat Since the lelatiie proportion of actne and 
inactii c tissue in the bodv vanes greatlv -with different indn idiials, 
and mav larv considcrabh in any one individual at different times, 
figures obtained from metabolic studies mav at first glance appear 
misleading Interpretations consistent vith clinical experience can 
be made onlv after the ratio between the ti\o tvpcs of tissue has been 
estimated ^letabolic data obtained from children of aierage noriiial 
deielopment that is whose weight coiresponds closelv to the aieragc 
for height and sc\, can be compaied satisfactonlj' with all a'ailahlc 
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standards (wilones per square motor of bod^ surface, calories per 
kilogram of body weight, total calories for ago, total cnlonos for 
height, total calones for weight) Metabolic data from thin or fat 
children, on the other hand, must be interpreted with tare, for the 
make np of the bod^ has a great effect upon the Bigniflcanco of the 
figures Unless weight is approxiniatclj aicrnge for heiglit and sex, 
metabolic data cannot bo compared with onv standard in which total 
heat production la divided h> the weight — alone or as part of some 
formula, for example, with tables of the aierage number of calones 
per kilogram of bodj weight or of the number of calones produced 
per square meter of bodj surface In the latter case, the snrfacc area 
of the body is estimated from n formula which includes weight It 
18 possible partlj to compensate for errors nhicli arise m this manner 
by making certain corroctionR, but in actual practice it is more satis 
factory to compare the data obtained from fat or thm children uith 
both weight and height tables (see Tables I and II) and to estimate 
the Biginflcance of the figures from the discrepancy between the two 
standards Tliere is no standard of metabolism from which to draw 
conclusions about indnidual measurements uith mathemotical accu 
racy, because of tbo great variety of factors mvohed No table can 
be constructed to take all of these into account, but all factors should 
be considered in the diagnosis of each mdnidual 
Measurements obtained from toll and short children of average 
weight for height are comparable nith standards of calories per square 
meter, oalomea per kilo, and total calones for height and weight 
Figures from underweight children are comparable with total calo 
ncs for height, total calones for expected weight calones per kilo 
of expected weight and calones per square meter of body surface if 
the expected weight and not the actual weight is used in the formula 
for figuring area of body surface If the actual weight is used m the 
last two calculations, the inrtaholism will appear increased, although 
it actually is normal in terma of total calones for height The metabo 
lism of children who are obese (i e , u eigh 20 per cent or more abo' o 
the aierage for children of the same height) shows the opposite effect 
until the extra activity involved in carrying the fat causes supenor 
development of the muscles Tlie calones per square meter and per 
kilo tend to fall below normal, and the total calones for height and 
for weight are normal After supenor muscular development takes 
place, the metabolic figures are higher than the standard total calo 
nes for height and correspond closely to the total calones for weight 
The same effects may be seen whenever weight is added to the bodv 
in the form of inactive substance, for instance in edema and ascites 
Table III gives an indication of the importance that may be attnb 
uted to percentage donations from the standard metabolism when 
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Table I 


Basai 24 HoUK Heat Production of Boys ant) Girls Prom the Piest Week 
After Birth to 12 Years of Age, Predicted Prom Heioht* 


heicht 


HEIGHT 

1 PREDICTED HEAT 


1 GIRLS 

BOYS 

1 GIRLS 

cm 

caTs 


cm 

cals 


48 



100 

775 

075 

49 




101 

785 

085 

50 

— 

i i^H 

102 

790 

093 

51 

100 


103 

795 

700 

52 

170 


104 

SOO 

711 

53 

185 

^^B ( !l^l 

105 

805 

720 

54 

198 

208 

100 

810 

730 

55 

210 

222 

107 

815 

740 

50 

225 

230 

108 

820 

749 

67 

23S 

250 

109 

825 

759 

58 

200 

208 

110 

830 

709 

59 

280 

283 

111 

840 

778 

CO 

300 

300 

112 

850 

788 

ei 

310 

318 

113 

855 

797 

62 

315 

332 

114 

805 

807 

63 

330 

350 

115 

875 

817 

64 

358 

307 

no 

885 

828 

C5 

384 

384 

117 

895 

837 

cc 

390 

401 

118 

910 

847 

G7 

400 

418 

119 

920 

857 

C8 

420 

435 

120 

935 

SCO 

C9 

435 

452 

121 

945 

875 

70 

450 

408 

122 

955 

885 

71 

405 

483 

123 

905 

894 

72 

480 

500 

124 

980 

904 

73 

495 

510 

125 

990 

915 

74 

510 

530 

120 

1000 

925 

75 

525 

543 

127 

1015 

935 

7C 

535 

557 

128 

1025 

945 

77 

555 

507 

129 

1035 

950 

78 

505 

575 

130 

1045 

965 

79 

577 

583 

131 

1000 

975 

SO 

590 

580 

132 

1072 

985 

81 

COO 

591 

133 

1083 

995 

82 

012 

595 

134 

1095 

1005 

S3 

622 

598 

135 

1105 

1016 

S4 

035 

002 

130 

1115 

1020 

SO 

645 

005 

137 

1130 

1037 

86 

coo 

007 

138 

1140 

1047 

S7 

070 

010 

139 

1152 



88 

085 

612 

140 

1105 


S9 

095 

015 

141 

1175 

____ 

90 

705 

017 

142 

1187 


91 

715 

020 

143 

1200 


92 


023 

144 

1210 



93 


020 

145 

1220 

— — 

94 


030 

140 

1232 



9'. 

■ 

637 

147 

1242 



90 


044 

148 

1255 


9- 

700 

051 

149 

1208 


98 

705 

059 

150 

1280 

— 

99 

770 

007 

— 

— 

— 
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compared lu the manner suggested nbote In Table IT are bsted a 
fetr conditions in ■which the metabolic let el is of special interest 
It IS technicalK east to determine the metabolic let cl, often diffi- 
cult to establish and maintain ba«nl conditions, particiilorlr in chil- 
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Tjlblf II 


Babal Heat Pboductiok of Both ant> Gdils Pek 24 Houm Predicted Feou 
Body ■Weigiit 


ill 

Pi 

PREDICTED 

HEAT 

Pi 

PREDICTED 

HEAT 

isf 

C ® a 

Peg 

III 

PREDICTED 

HEAT 

g 

P^S 

-I 

§(=§ 
o 'b 

PREDICTED 

ITEAT 

BOYS 

GIRLS 

BOYS 

0IBL8 


OISLS 

BOYS 

GIRLS 

kUoi 

axU. 

eaU 

LMm 

caig 

roia 

nios 

eaU. 

ealg 

LQog 

ealt. 

eels 

Z5 

116 

no 

UM 

007 

GOG 

KTilfl 

878 

818 


1103 

1032 

8.0 

150 

150 

12.0 

025 

010 

Eilil 

885 

K^il 


1116 

1045 

8J 


185 

12,6 

043 

(TO 

SIJS 

KHkI 

842 


1127 

1058 

40 


220 

18 0 

000 

040 

wmm 

HtUtI 


3L0 

1140 

1070 

•4.5 



18 6 

e>8 

652 

esj- 

025 

807 

816 

1150 

1030 

50 


285 

14.0 

695 

60o 

EQ 

940 

S80 

32.0 

■Uiiq 

ilBilia 

5J) 

300 

318 

14.6 

710 

078 

23J 

063 

800 

32.6 

1170 



830 

350 

16 0 

726 

090 

mtWm 

HUIRI 

KTiTil 


1180 


0.5 

800 

877 

15 6 

7+0 

wnsM 

24J 

978 

015 


KiTui] 


70 

390 

405 

10 0 

7a6 

miSiM 



gWil 


■hSSj 


7Jj 

•418 

482 

10 6 

768 

722 

2.5 


040 

34 6 

1210 



445 

400 

17 0 

IK»I 

73o 

IMiliB 


950 

35 0 

3220 


8.6 

470 

480 

17 6 

793 

747 

26.6 

1083 

902 

356 

1230 


00 

495 

500 

18 0 

805 


27 0 

1045 

975 

30 0 

1240 


9.5 

6'’0 

520 

18.6 

818 


27 Ji 

1058 

987 

30.6 

1248 


10 0 


EE! 

19 0 

880 

780 


1070 

Igfggil 

EEO 

1255 


10.5 

1 508 

1 500 

19.5 

845 


28X 

1080 

1010 

87 5 

1265 


110 

1 590 

1 580 

«0 0 

800 


20 0 

WciTil 


£011 

1276 



STooa Benedict and Tilbot Cajneele Inrt. 'Wa*lu IMblkaMlon J0-, p OS. 


Table m 


+ 80 

+ 10 lIZZIlZ 





- 20 


HIgfe— if baitil— ei 
eept at puberty 

j Under (tupielon 

Komml 

Under aniplclon 
Low 


Only flgnrc* whleli 
hnro been obtained 
from repented teats 
and baro checked 
closely sbonld be 
oeeepted as baaaL 


Table IV 

CoxniTiffVB IK "Wincn the Metmwkjo Level Is or Ikterest 


ItETABOUO LEVEL 


DEFRESaO 

; KOBAIAL 

ELEVATED 

Subnormal temperature 

Severe ebronie malnutrition 
HypothTroldiam (myicdcma) 
Hypoadrenallam (Addlaon i dUcase) 
Hypogonadiem (probably) 
ilongolianlam (occasionally) 

Eexema (occasionally) 
lehthTOsia (occasionally) 

Edema 

Mongolia nlsm 
(uanally) 

Eetema (nsnally) 
lehtbyoaia (uanally) 

Fever 

Hypcrtbyroidlsm 


dren, and always verj difficult to interpret intelligently the figures 
obtained •unthout knowledge of all the technical and physiologic fac 
tors wluch affect the significance of the standards 


270 COIIMOVW’EALTH ATEKUE. 
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Tabla I 

Basal 24 Holm Heat Phodoctioa op Boys aad Girls HEOii the Hirst Week 
After Birth to 12 Years op Age, Predicted Prom Height* 



•Talbot F B Phjsloloeical Re\IeTvs 3 Iso 4 pp 490 491 October 1926 


compared m the manner suggested above In Table TV are listed a 
few concbtions in which the metabolic lei el is of special interest 
It IS technically easy to determine the metabolic level, often diffi- 
cult to establish and maintain basal conditions, particularly in chil- 














WCTZEL MOTION Of* OUO\STII 


253 


reptlation \\liicU intrautenne life clinmctcnHticallj providcfi How 
often for example, doca a premnture infant of 1000 pm double its 
weiplit in the succeeding fortj four dnjs to keep the pace of more 
fortunate fetal contemporaneaT Here indeed, ue mny trnh f^ay, is 
real growth but siiico it is mreh attained in q similar case under 
ordinary conditions of actual practice uc are bound to inquire into 
the problem and the more so, \\hcn no compare the beautiful uni 
formity of data displaying the coiinjc of normal fetal growth uith 
the vastly different and highlj irregular treuds commonlv witnessed 
during corresponding mtcrvnle of postnatal existence 

Clinical interest in the matter of growth takes its origin most ton 
venienth at birth Among questions relating to growth and having 
considerable climeal importance e\cn at this oarlv stage of life are 
those regordmg the Mabditj and ns alrendj noted the de^elopment 
of the premature babv the cause of birth, and the physiologic loss m 
weight but their discussion must wait consideration of somewhat 
more fundamental problems 

Succeeding birth, we are wont to observe a young subject develop 
as the process of grouih unfolds itself, and oluaj's to do so no doubt 
with a considerate and humble amatement at the regulantj, and 
one may even add at the biologic precision T\ith which the familiar 
landmarks are reached and passed “What, no ask, can this be, or 
fading the ultimate answer, what are the significant features of the 
process, how arc thev to bo rccogmxcd or interpreted and what must 
be done to preserve them! “We ask also that the answers be simple 
else our new knowledge can hardly have practical worth But to 
insist on the latter stipulation, we imply a priori that tho laws of 
growth are themselves simple and of this there is much legitimate 
doubt “We shall not, moreover, bo spared a certain disappointment 
if we cannot at once accept the fundamental tenet that wo deal in 
an> form of growth, with one of nature 8 most complex niystenes 
In fact it 18 easy to reach Buch a conclusion by examining a few ele 
mentary propositions 

BBMAttKS AS TO THF SDIPLICm OF THE LAWS OF OBO\VTH 

From the biologic point of view all growth is truly a matter of 
cellular multipbcation Let us set down then the simplest possible 
law of growth which with certain reservations, is this CeUular re 
duplicaiwn, once, initiated, will continue uniformly in if* state of mo- 
twn niifil acted upon to change that siato But in so doing we have 
already made three important assumptions regarding tho nature of 
growth first that growth consists of an increase in cell number, 
second that there exists something winch 1X111 enable cells to redupU 
cate and third that there is something else which may or mar not 
mhibit the process A more complete statement, consequently would 



254 


THE JOURNAL OP PEDIATRICS 


require additional investigation into and specification of, each of these 
three postulates, to say nothing of an examination of the rather evi- 
dent implication that growth once initiated will proceed, othei things 
icing equal, in purely geometric fashion 

Now, it happens that the geometiic type of reduplication is re 
peatedly appioximated in every bacterial culture, that it is witnessed 
unequivocally in successive generations of paramecia, oi m tissue- 
cultures, and that it even appears to quite a recognizable extent dur- 
mg the embn^onic phase of human groivtli But it is in this sense, 
and only in this sense that the law or its application remains “sim- 
ple", for experience shows, as even Lucretius* knew, that reduplica- 
tion under ordinarj^ conditions of hfe comes soonei oi later to a close 
Our lines of inquu"^ must theiefoie be directed at the agencies which 
can and do affect the state of growth, as well as into those “things" 
which cannot now obnousl3'- remain “equal " Yet even if these cir- 
cumstances maj^ ultimately prove to be themselves of quite a simple 
nature (though this is also highly unlikelj’’), we have departed from 
the simple to deal actually with something definitelj'' complex Nor 
IS this all, for we haie thus far just mentioned the mattei of growth 
initiation, but not how this maj’’ be piesumed m simple fashion to 
come about Still, oui main object of the moment has been achieved, 
for it IS now evident that, if we seek and later obtain rudimentary 
relationships, we shall be able to deal only with rudimentary events , 
that the laws of growth, instead of being themselves simple, must 
clearly be organized combinations of more elementary statements, 
and finally that rugged simplicity m the case of human growth is 
beyond the range of expectation 

The precedmg remarks are not intended to mean that the problem 
IS any less soluble than before Indeed, the reverse is actually true, 
for, as a result of all the work done previouslj’-, we are m better po- 
sition than ever to recognize and to proceed with fmtlier piojects 
Modem knowledge of mfant feeding with its heritage of the past has 
made us all familiar with the energy requirements of groiving cbil 
dren Studies of nutrition during the last quarter of a century, so 
ably presented and mterpreted bv Czernv m his classical work on the 
subject, have placed at our disposal a myriad of facts of everj’^day 
use, albeit that much of this information on growth has been col- 
lected, mterestingly enough, thiough observations of the very process 
whose fundamental nature still remains obscure Thus the indispen- 
sabdity of tryptophane, or of other ammo acids, the similar and 
equally important need for the iitamins haie m great part been es- 
tablished by observations which compared growth in the experimental 
animals with that m appropriate controls Such studies are, hov ever, 
more properly concerned in the last analysis ivith the fuel of growth 
rather than with groivth itself Still, on the basis of this last and 
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solid foundation tlicre oan be no hesitniicv todaj in accepting the view 
that all growth depends directlrnpoii n suitable source of nutriment, 
and hence, in bpcnccr's terms, upon energy exchange as well 
In addition to this knowledge of fuel intake we possess rebable, 
though perhaps not complete, information on energy, or better, licnt 
elimination We know further, much about the natural course of 
growth, as this is recorded bv incremental change from tunc to time 
We need next a glimpse of what goes on in conjunction with and at 
the time of reduplication Prom the dynamical point of view noth 
iiig uould scryc so well ns some con\cment measure of energy ex 
change, proiided uc knew the relation between growth on the one 
hand and say heat production on the other Until recentlj no such 
direct relationship has been brought fonvard, our o\yn results, else 
where presented,* affording, we beUc\e, some insight into the connec 
tions between growth and basal metabolism It should, therefore, 
ultimately be possible to consider some of tbo underlying events as 
well as tbcir clinical signihcnnce from each of these essentially prac 
tical pomts of ■\iew ITcro, however it will bo best to devote some 
preliminary attention to definitions especially to that of growth it 
self, to a consideration of the matter of sire, ns regards mass or 
length, and finallj to a bncf description of the scheme of energy ex 
change upon which the dynamical connection of growth and metabo- 
lism lias been found to depend 

DEFTNinONS 

In treating the problem of growth primarily from the cbmeal point 
of view it 13 comparatively easj to set doivn and to accept almost any 
of the definitions of growth thus far proposed This is so chiefly be- 
cause the normal organisms with which we deal are fuUv differenti 
ated at the time of, and for that matter, even considerably before 
burth It 18 unnecessary therefore to place emphasis npon processes 
snoh as that of tissue differentiation, which at an earber stage nor 
raally accompany and are so closely associated with growth itself 
that it is not alwaj'B possible to distinguish or to deal \vith cither of 
them separately Consequently, it is quite reasonable to consider the 
human mfant as representing an organised group of various cell 
populations, and on this basis we shall treat the case of human growth 
much m the manner of deabng with the simpler example of growth 
among nni cellnlar colonics 

The Definition of Groicth — The matter of definition is of particnlar 
import cliiofly because it bos been found necessary to alter slightly 
but significantly the almost universal opinion that growth is to be 
defined in the broadest sense as tnerease in size The latter, to all 
intents and purposes seems logical enough , and it has thus been 
adopted bj manj vnters on the subject An excellent expression of 
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this View has been given by Julian Huxley wherein he speaks of 
growth as “a process of self -multiplication of living substance,”^ a 
statement that is evidently quite in accoid with the suggestion just 
previously made to the effect that ive shall here treat the human in- 
fant as an oiganization of various cell-populations upon whose re- 
duplication growth is considered in chief part to depend 

There has, of couise, been perennial conflict as to whether in the 
huniau case, foi example, size should be measured preferably in terms 
of length, mass, oi even volume, it being clearly impossible to esti- 
mate size in tenns of cell number To this particular matter we shall 
letum latei , it is more important just now to see that such discus- 
sions must always remain somewhat beside the point as long as the 
definition of growth itself must be held in question, for even though 
final agreement as to the best measure of size may ultimately be ob 
tamed, v e would still be left with the impression that growth is, and 
can only consist of, an mci ease in size 

"We prefer mstead, on the basis of results outlined elsewheie,’ to con- 
cene of gioivth as associated with a chamje in size rathei than to 
specify that growth consists exclusively of an mciease in size Prom 
the practical pomt of luew, of course, it is immaterial whether we 
speak of the usual form of groAvth as a change or as an uiciease in 
size because the increments aceompanymg normal growth are obM- 
ously positive But the distmction just noted is impoitant to a clearer 
understanding of the fundamental factors which together effect, and 
for that matter control what is commonly called growth A simple 
case vill illustrate the usefulness of viewing the pioblem in terms as 
general as these We know, for example, that appropriate quantities 
of suitable food will sustam the giovth of a voung infant or of some 
young experimental animal, we know also that abstinence from food 
cannot be followed by eontmuous increase m weight, and indeed that 
the reverse is alwavs tnie We are thus confronted with the alterna- 
tive of calling the positive changes growth, the losses stars^ation, and 
the entire scheme somethmg else, as though each of these e^ ents were 
essentiallv different transactions ivithout bearing upon, or without 
any relation, sai e that already mentioned, to each other , or, of taking 
the simpler position that all changes whether positne or negative, 
and hence quite independent of food supply at all, aie dominated b'\ 
a smgle process which succeeds under normal circumstances in pro- 
ducing the result called growth, or under “abnoi-mal" conditions, in 
traversmg with equal certamty the path recognized broadly as star- 
A ation The fimdamental phenomenon is thus made to take the name 
of its more conspicuous subsidiarv, Avhenee it is natural to regard the 
entire afliair as a problem in the “motion of groivth “ Support for 
this suggestion is found not only in the fact that the actual course of 
Stan ation may be predicted from the equations of grovth for the case 
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of oompicte or e^cn partinl rcii\o\al of food, but also in the fact that 
tbe trend of bnsal metabolism during starvation is just as definitely 
occonntod for as it is dnrmg tho normal course of groirth * 

Tliiis far, bowel er, uc have not defined growth m sufficiently exact 
terms, for studj of tho subject clearly reveals that there is something 
more to tho quantitative character of groivth than more change in 
8\xc , there is, in fact, no difficulty m rcnllsing that tho latter desenp 
tion concise ns it is, refers, and can refer only to a difference in sixc 
at two succeeding times, and thus to a gam if the difference be posi 
tive, or to an actual loss if the reverse be true Growth, on tbe other 
band, m its purest form, is mtnnsicallv a matter of cellular rcduplica 
tion and not one of simple change m cell number it is, moreover, 
clearly dependent upon energ> eiohnnge, and it is likewise subject, 
as we have elsewhere shown, to actual dynamical constramts, whence 
we are easilv led to consider all growth a mode of motion the essence 
of which IS held to be change iu size pci nnti ti:e 
The capital differences between “trne growth’^ and “ordmary 
gam” as just described, arc set out in Table I where items (2) and (3) 
represent m mathematical notation the quantities likewise given by 
Items (1) end (4) respectively 


Tidle I 


Coimusov Betwie< True GBijwrn akd Ouunast Gaik 



OBOWTH 

GAIN 

(1) Bflflnitloii 

Ohanffo in 8l»e pOT 

Unit BUe 

1 Chongo In Blxo 

J -gj- * 

(’’) Quantity j 

n- r . 

(8) laitontaneouf 

Rato 

dq 1 ' 

<ft o dt 

ds 

d? 

(4) Unit of Rato 

Ke/Kgyr 

Kg/T 


The letter tr represents «Lre In terms of m**a. length or cell number 


The precedmg statements and the data m the table thus omphasiEe 
what may be termed the relativity of growth,” a point of view by 
no means distinctly new for Mrnot® as early as 1891 recognized its 
importance and made the first clearly conceived efforts to compute by 
approximation what he properly termed ‘the rate of growth ^ and 
what may also be called m the usual case, the relative rate of gam 
The success of more recent investigators, incidentallv, in dealing 
mathematically with certain forms of growth is especmlly noteworthy 
m the ease of those who employ expressions based upon or dircctlv 
related to an equation first proposed by Benjamin Gompertz® in 1825, 
which implicitly takes account of this ‘ relativity of growth ” 
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Size — With this particular conception of groivth itself in mind, anc 
are next confronted by the traditional problem regardmg size Here, 
honevei, greater leeway is permissible, and it maj be admitted that 
the specification of size can, for the most part, be quite properly de- 
cided, in the individual ease, on the basis of suitability oi even of con- 
venience From the biologic point of neiv the most generally ac- 
ceptable measure of size is clearly cell number Tins is a unit which 
may be immediately applied to the case of growth in unicellulai popu- 
lations, though It suffers in the ease of the highei forms in part fiom 
the fact that not all cells of such an organism are either alike oi them- 
selves of identical size But the greater difficulty in these mstances 
IS to count the ceUs, and we are theiefore required to express size in 
teims eithei of length or mass A choice betiveen the two is agam 
purelv a mattei of convenience, provided we desiie to use but one of 
these dimensions, for mass is itself a function of length via the property 
of density, and so long as the latter remains constant it is unimpor- 
tant fiom this standpoint alone, whether we determine size as a func- 
tion of length or of mass In a complete analj^sis, and in the most 
geneial case where length and mass aie understood to vary independ- 
ently, each will need to be considered, but, since it is always prefei- 
able to work as long as possible with a single dependent variable, we 
appioach the study of human growth best of all m terms of mass, or 
for piactical purposes, in terms of weight, neither the convenience, 
nor the precision of which is in any serious doubt Such procedure is 
especialh allowable wheie, as in the human case, a certain change in 
mass at a particular stage of deielopment calls for a corresponding 
change m length, though tbe i elation betueen these changes is obvi- 
oush' not, nor does it need to be, uniform oa er the entire grOAVth epoch 
Metahohsm or Basal MctaJ)ohs»i — This useful tenn has found and m- 
deed m certain lespects, deserves the numerous applications it already 
en.iOAS When used alone, howcAcr, it refers in general to energy 
exchange and in paiticular to that portion of eneigy which is aetnally 
disbui-sed and can be measured m the fom of heat bi accepted mod- 
em methods of proceduie But heat production, in turn, has been, 
and in reality lequiies to be, tieated in one of seieial waAS There 
aie, as a matter of fact, three essentialh different units in Avhich heat 
production maj be expressed and for purposes of clarity they are out- 
lined bneflv in Table II 


Table II 

Classwication or Basal IIeat Production 


TYPE 1 

TJVIT 

1 Cnmnlatire Heat 

2 Bate of Heat Production 

3 Kate of Heat Production 

per unit of size, i e , 

True Metabolism 

Calories* 

Calories per dar 

Caloncs per Kg per day 

•Tlie large or Kg Calorie 
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The term metabolism, jf it is to bt useful at all, cau obviously not 
applj to each and every one of these three units of heat output in 
oluBively, prinianlv because it is intended, whether so expressed or 
not, to convey n decidedlj more restricted and definite impression 
than that contamed m the comprehonsno phrase “heat production ” 
Consequently, in order to avoid misunderstanding:, it is au^csted that 
the unit of heat production pven in item 3 of the table, bo accepted 
as definmg the term motaholiam when the latter is used alone in con 
nection with basal heat production 
Thus, so long as mass is chosen m place of length as the more np 
propnatc measure of size in dcnluig with growth, it is corresponding!} 
preferable m the case of hiunau metabolism to employ the imit ex 
pressed m Calorics per Kg per day rather than to turn obbquch awn^ 
from the onginal scliorao of things in order to record heat output in 
terms of surface area Tlic latter method has been, and continues to 
be, wudely employed in practice, chiefly on the basis of a long and 
truly scmceable tradition But it possesses indubitably the serious 
dJ8ad^antage of propagating the entirely false impression that sur 
face area hears a direct causal relationship to heat production In 
the extensive discussions which have appeared on the subject argu 
ments pro and con ha\e been presented with equal fcr\or, though it is 
qmte immaterial whether surface, mass, or even length arc employed as 
the base of reference, since all of these are oTplicitlv connected bv 
means of the propertj of matter, called density The latter, as D E 
ZooU lias recentl} aliown, remains soflicicntly constant throughout life 
to be treated so Besides the tranBformatiou from Cal /Tig /Bay to 
Cal /sq3I /Bar is a perfectly simple procedure, and the formulas of 
Hceb, Lissaucr aud of others as well as any success to which they are 
entitled to lay claim depend though the fact is not everywhere recog 
Hired, npon the form of this fundamental physical relationship of mass 
length and density But so long as mass is the unit of choice in the 
matter of growth — so long as growth itself is dynamically responsible 
for the peculiarities of heat production in infants and children, and 
so long as it is held desirable to determine the quantity of heat rela 
tive both to size and to time — there is to be consistent, more reason 
to express the results wath reference to weight than to surface area, 
oven though weight must be acknowledged to ^a^y' more widely 
than body surface when individual children are compared 

It 18 mdeed on jnst the latter account that staudnrdmation on the 
basis of surface has found much of its favor m modem practice Now, 
in view of the physical relations already noted, a given change m 
mass 18 bound to be accompanied by a comparatii eh small change in 
body surface density remaining the same, whence it is clear that 
measurements referred to surface as n standard must in the nature of 
things be expected to appear more nmform and therefore less irrogu 
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lates to the several forms m which energy is disbursed duiing the 
process of growth , the second to the matter of defining the sense 
with which the term maintenance is employed 
So far as the former of these two points is concerned, it may be 
seen from the chart that the energy suppbed for growth is held to 
be distributed and utilized m fiAm essentially different ways (1) new 
cells, (2) storage, (3) momentum, (4) dissipation, and finally (5) in 
the process of s 3 Tithesis or cellular proliferation, the subjoined char 
acters Fc, x, p, Ec, denoting respectwelj the several terms in the ongi- 
nal equations of growth and metabolism® that are concerned with the 
energy partition just mentioned * But it is also important to know, 
even from the clinical side of the matter, that these symbols represent 
m reality, certam fundamental properties of growth, or perhaps bet 
ter, of the entire system which is undergoing growth Thus, to take 
but one example, the symbol p lepresents what we have termed the 
icsistance to growth It is associated, in virtue of this property with 
energy that is dissipated during the process of reduplication, by which 
we mean that such energy cannot be recovered to do any further work 
of growth Energy so consumed moreover is ultimately liberated m 
the form of heat and it becomes, as a result, a majoi factor in the mat 
tei of metabolism Thus, as the chart indicates, the resistance p con 
stitutes one of the main connecting bnks between the events of putt 
growth on the one hand and heat production on the other 


But an even more important reason why it is neeessarv to take 
cognizance of this and of the other symbols is that no satisfaetorr 
understanding of growth can be obtained until we are informed pre 
cisely how any factor known to affect growth itself, likewise and id 
turn operates on the various properties of the system sehematicalh 
arranged and symbolized in the figure It is evident therefore tbif 
growth IS insufficiently described, or understood, by merely detail®" 
successive changes of size with respect to age Accordingly, to get b 
the bottom of things we shall need to learn not only that some sub- 
stance, X say, “promotes” or “fails to promote” groivth, but we shall 
actually be required to find out precisely how this substance or faf’ 
tor X affects each of the foregoing fundamental properties of growtl 
as well To collect this information it is necessary, as the presea 
scheme briefly suggests, simply to study growth on the one hand will 
concomitant heat production on the other Such problems, of coursi 
are quite definitely a matter of further research , yet, it seems logic* 
that those who are intimately and primarily concerned with hum 
growth should also be made aware of their importance 
Energy of Maintenance ' — It has been the custom of pediatrists * 
speak broadly of the maintenance requirement as that c^uantity 


abo\e s\mbolF as •well as a synopsis of other j 
ntai quantities cnterlogr the equations of motion appears in a current paper ‘ 
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cause size, cither ns weight or surface enters the equations of mctnho 
lism in such n wnv ns to affect the end results nd^ersel) Greater 
umfonuitj IS not oiilj to bo expected lu, but is actually displn^ed by, 
observations on heat production wluali arc expressed in the simpler 
unit of Cal /Da} The latter pUcnoineuon is of particular interest 
here because it can be stnkiugl} demonstrated m data on the heat 
productiou of infants and loung children 

THE SCUEilE OF E.NEHQ\ FACIIANOC FOR OROUTII AND MFTAnOLlBM 

Ha\nng thus considered a number of the more important proposi 
tions that are fundamentally m the hackground of any discassion on 
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human growth, it will be useful to outline bnefl} the scheme of enorgj 
exchange by means of which it is possible more clearly to understand 
many otlierwise occult pheuomena of growth itself, and upon which 
in tcims of our own anal} sib, the dvnamical connection hot^veon groivth 
and metabobsm may be said to rest The procedure itself is simple 
and IS illustrated diagrammaticall> in Fig 1 It is based pnmatil} 
upon the fundamental assumption quite ensil} justified b} the con 
Bonation law, that an infant lot us say in the basal state requires 
energy for the dual purpose of groivth and maintenance alone There 
are two respects m which this scheme differs from pronons mterpre 
tations and special emphasis needs for the sake of clarit} to be 
placed upon them lierc The first ns is obvious from the fignre re 








262 


THE JOURNAL OP PEDIATRICS 


lates to the several forms in which energy is disbursed dm mg the 
process of growth, the second to the matter of defining the sense 
with which the teim mamtenance is employed 

So far as the formei of these two points is concerned, it may be 
seen from the chart that the energy supplied for growth is held to 
be distributed and utilized in five essentially different ways (1) new 
cells, (2) storage, (3) momentum, (4) dissipation, and finally (5) in 
the process of svnthesis or cellular proliferation, the subjoined char- 
acters Fc, K, A, p, Ec, denoting respectivelv the several terms m the origi- 
nal equations of growth and metabolism^ that are concerned with the 
energj" partition just mentioned * But it is also important to know, 
even from the clinical side of the mattei, that these sjunbols represent 
in reality, certain fundamental properties of growth, or perhaps het- 
tei, of tlie entire system which is undergoing growth Thus, to take 
hut one example, the symbol p represents what we have termed the 
resistance to growth It is associated, m mrtue of this property with 
eneigy that is dissipated dunng the piocess of reduplication, by which 
we mean that such energv cannot be recovered to do any further work 
of groivth Energy so consumed moreoier is ultimately liberated in 
the foim of heat and it becomes, as a result, a majoi factor m the mat- 
ter of metahobsm Thus, as the chart indicates, the resistance p con- 
stitutes one of the mam connecting links between the events of pure 
growth on the one hand and heat production on the other 


But an even more important reason why it is necessarj’- to take 
cognizance of this and of the other symbols is that no satisfactory 
understanding of growth can be obtained until we are informed pre- 
ciselv how any factor knoivn to affect growth itself, likewise and in 
turn operates on the various properties of the system schematicallj 
arranged and symbolized m the figure It is evident therefore that 
growth IS insufBciently described, or underetood, hv merely detailing 
successive changes of size with respect to age Accordingly, to get to 
the bottom of things we shall need to learn not only that some sub- 
stance, X say, “promotes” or “fails to promote” gioivth, hut we shall 
actually he required to find out precisely how this substance or fac- 
tor X affects each of the foregoing fundamental pioperties of groivth 
as well To collect this information it is necessary, as the present 
scheme briefly suggests, simply to study growth on the one hand with 
concomitant heat pi eduction on the other Such problems, of course, 
are quite definitely a mattei of further research , yet, it seems logical 
that those who are intimately and primarily concerned with human 
growth should also he made aware of their importance 
Energy of Maintenance— It has been the custom of pediatrists to 
speak broadly of the mamtenance requirement as that quantity of 


•A further description of tlie ahoie symbols as -nell ns a synopsis of ott^ funda- 
mental quantlUes entering the equations of motion appears in a current paper 
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energy ueccssnr\ at an^ stage of infnncj or childhood to pre\ent loas 
of bodj Avcight, and conacqucntljr as that quantity sufficient for all 
purposes (including actmty and waste) other than that of growth 
itself Now, discounting the fractions recently classiflcd as “super 
metabolism,” ic, food, actmty and temperature,* a similar intorprc 
tation can be made to applj to the basal state Consequently, since 
basal metabolism (Cnl /Kg ^aj) is actually higher in infancy than 
m childhood, it is clear that ‘ maintenance needs” in the sense de- 
senbed above, wall likewise decline ns ago ad\nnces and as the “im 
petus” of g^o^ytb becomes less On a comparative basis an older cbild 
in the basal state will therefore require less encrg> than an infant to 
keep from losing weight This particular interpretation of “main 
tenance” Alls a useful place m practice but it has been found neces 
sary, in dealing with growth and metabolism from the dynamic point 
of view, to look upon tJiis question of maintenance somewhat differently 
True maintenance from the latter standpoint, can and should bo 
hold to apply only to tissue that is phj’siologically at rest and that is 
to tissue m a state of pure and simple ensteuce Thus, tissue which 
18 m a state of groivtli is not considered as bomg * at rest” it is, as 
a matter of fact, “in the motion of growth,” though quite evidently, 
just as much m need of being nourished ns tliough it were not Its 
energy requirement will, obviously, and for the reason just mentioned 
be more than that of an equal quantity which remains ‘at rest ' and 
it is evident, therefore, that maintenance so defined refers solely to 
the quantity of energy required to keep the cells in nutritional equi 
libnura The proposition here ln^ohed could be put forth m another 
way by stipulating that compnnsons of maintenance energy should 
be calculated for tissues in the same state of activity whence for 
obnoiis reasons, it would be simplest to select the state of * rest” as 
the moat suitable base of companeon Thus, basal beat output well 
knowTi to be high in infancy and throughout childhood we shall con 
aider high solely because it is generated by tissue winch is naturally 
In a different state of activity at this than at a later stage of life, 
and the difference will be held to the account of growth itself. These 
relationships are most simply portrayed by moans of the self-eiplana 
torj scheme already presented in Pig ] 

Prom ilnR it 18 clear first that basal heat production m growing sub 
jects must always exceed that of subjects in whom growth has ceased 
and second that tlie oomparativcly lughor metabolism and the rela 
lively greater energy requirement of healthy infants and children is 
due and due only to the fact that they are immersed in the flux of 
groivth 

It may finally be understood ou the basis of the present conception 
of growth and from the foregoing definition of maintenance liow the 
restriction of food to the level of maintenance requirements alone 
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(25 34 Cal /ICg/Day) ^v^ll necessarily be followed bv a couise of sivift 
and nneseapable loss of weight in a subiect nndei going growth, and 
how, on the contrary, another subject who has come to the stage of 
adult equilibrium and is given an equualent qiiantitj'- of food, will 
inciii no loss at all 
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milk for babies they attempted of course to have moth 
ers secure the most reliable and best of that class of milk 


Now when physicians ere prescribing evaporated milk, 
they need to advise their patients to secure the most reli 
able brand that can be had 

Pet Milk IS the original evaporated milk. It has been a 
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for the work of producing Pet Milk and ere long exp eri 
cnced m that work 

Careful selection and inspection of the fresh milk — skilled 
proc essi ng in modem plants — careful testing of the fin 
ished product — these things give guaranty that every drop 
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When you prescribe Pet Milk for babies you can know 
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ET MILK COMPANY 1437e ARCADB BUILDING SAINT LOUIS MISSOURI 


Pl«K endm f of h rs n S.mplc* of P t Milk □ Bijokt t for Phy<l l«o n Pi^^cHpUon P**!* 
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Syrup Contaminated 
by Exposure to Air 

FIG 1 The can oF syrup* shown above was 
opened for one half hour in a bacterlolosical lab- 
oratory tc^ermit withdrawal of a portion of lb 
contenb This was done with sterile pipettes The 
can was then covered lightly and stored One 
month later it was again opened for the purpose 
of obtaining more syrup but examination revealed 
the heavy mold growth pictured above Growth 
also developed in two other cans purposely ex- 
posed for a bnef time Mold grew in one as early 
as 7 days after the can was opened 


No Growth in DEXTRI-MALTOSE 
After Exposure to Air 

FIG 2 This can of Dextri-Maltose was opened 
for one-half hour to approximate conditions under 
which acadental contamination appeared in syrup 
at left. To make the test more severe, the Dextri- 
Maltose was also heavily inoculated with a micro- 
organism which had previously produced thick 
growth in syrup The can was then closed and not 
opened for 40 days, at which time, no growth was 
visible Later, the can was opened 4 or 5 times 
for a total exposure of about 1 hour, without the ‘ 
slightest evidence of growth 


A maJlose-ard-dcxirin syruP expenmcntally made and studied but not marketed 


Thrush Organism Grows in Syrup — 
Fails to Grow in DEXTRI-MALTOSE 


As a more stnngent test, syrup was Inoculated 
with the pathogenic thrush organism A thick mold 
growth developed and the inoculum grew after 1 7 
days In sharp contrast, Dextrl Maltose Inoculated 
with the same strain was entirely free from growth 
These tesb were conducted in a modem bacte- 
riological laboratory Considering that the thrush 
organism and other molds grew so rapidly in syrup 


under these conditions, how much greater is the 
chance for contamination In the average house- 
hold where the syfUp can would be opened at 
leastonce daily! Therefore, because carbohydrate 
preparations in syrup form not only attract in 
seeb and dust but also offer a fertile field for the 
^wth of fungi, we shall continue to supply Dextri- 
Maltose only in powder form 
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FOODS alto contain vitamint and minerals 


With all the current advertising of vitamins in concentrated 
form, It should not be overlooked that foods continue to be nec- 
essary for human metabolism and that a well rounded diet 
continues to offer essential vitamins and minerals. Among the 
foods that are particularly nch m these elements is Pablum,t 
as may be seen from the following unbiased comparison 
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tPABLUM (Mead’s Cereal in pre-cooked form) contains 
nine minerals (principally calcium, phosphorus, iron, 
and copper) and four vitamins (A, B, E, and G) in 
appreciable amounts from natural sources— in addition 
to adequate proportions of protem, fet, carbohydrate 
and calories. Pablum is palatable and is advertised only 
to physiaans. Devised in the Research Laboratories of 
the Hospital for Sick Children and the Department 
of Pediatrics, University of Toronto Pablum is supplied 
in 16-ounce cartons, for sale at drug stores. 

PABLUM REQUIRES NO COOKING 
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